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Colourful Outlook Seat 


I 
it 


t’s only a question of time now before colour comes into its own—and into the 





home—again. When it does, Beetle moulding powders will be lending their bright 


iués and delicate pastel shades to give this post-war world a really colourful outlook. 







BEETLE PRODUCTS CO. LTD., | ARGYLL STREET, LONDON, W.1 483): ‘i 


~ 


, i: “GRO 
waving sets by Souple x. Ltdi, Westgate, Morecambe. Lancs.. moulded in. Beetle. : 
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Once upon atime... 


there was an annual gathering of the chemical trade at 
the B.I.F. But that was a long time ago, seven years in 
fact, years so crammed with events affecting our whole 
civilisation that it seems strangely far away — like a fairy 
tale. 


Though the war is ended it seems that we shall have 
to wait another year for the return of the B.I.F. The 
1947 Exhibition is an event which we eagerly anticipate 
for the opportunities it will give for meeting our 
customers. 

Meanwhile we wish to be remembered to all our friends whom 
present circumstances prevent us from seeing personally. 


MONSANTO CHEMICALS LIMITED 


VICTORIA STREET, LONDON, S.W.!1, GREAT BRITAIN 
Telephone: Victoria 2255 


Telegrams; Monsanto, Sowest, London Cables: Monsanto, London 
A1105 
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Without being "ELOQUENT..: 


\ Ve" 








We could tell the world... 





During the last few years plastic materials have 
loomed large in the public mind—exaggerated claims 
have been made—yet, while deprecating this tendency, 

we feel that the achievements of ELO plastics merit 
recognition. 


The urgent and often unusual requirements of war have 
been met and revolutionary developments attained by the 
Plastics Industry. And wherever plastics can be utilised — there 
you will find one of the comprehensive ELO range—from moulding 
powders and resins to finished mouldings. 





Mouldings, Powders, Resin and Varnish. 
For everything electrical and |,001 other uses. 


ie vite NOW for information toTHE RESEARCH SECTION. BIRKBYS LTD..LIVERSEDGE.YORKS. "*<*yrprse 
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SUCCINCT 


Tullis Russell + Co, Ltd. 


Makers of 


BASE PAPERS 


for the 


PLASTICS 
INDUSTRY 


AUCHMUTY & ROTHES PAPER MILLS 
MARKINCH, SCOTLAND 


LONDON MANCHESTER BIRMINGHAM 
i Tudor Street, E.C.4 372 Corn Exchange Buildings 116 Colmore Row 
Corporation Street 
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Reg'd. Trade Mark 


— 


GseesusneenanamaneninmreneesmesnlE 








a 





MARCH, 1946 PLASTICS iii 











So long as each PARTICULAR type of Moulding 
requires a PARTICULAR grade of powder to 
produce a PARTICULAR result, the ‘‘Nestorite”’ 
Range of Tested Powders wi!l continue to meet 
each Moulding requirement—well in advance. 


Ferguson Service ‘aims at” hitting the bull 
every time, which in our opinion is more satis- 
factory than getting a Customer's ‘Goat.’ 


JAMES FERGUSON £ SONS LID. 


MERTON ABBEY LONDON S.W 19 

Dominion & Foreign Representatives: "Phone: Mitcham 2283-5 

A. 8. HARRISON & Co. Pty. Ltd., 85, Clarence St., Sydney, Australia. JOSE DELCLOS, Gignas, 39 Barcelona (2), Spaiv. 

ANDRE BERJONNEAU, 33, Boulevard des Batignolles, 33, Paris EINAR HOLMARK, 19, Gl. Kongevel, Copen- 
(Ville), France. hagen V., Denmark. 
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Redifon Model 
R.H.7, complete with 
a special heating 
chamber for the plas- 
tics industry 


“All through ” 
pre-heating 
at a pound a minute 


EDIFON radio heaters can pre-heat 

average wood-filled phenolic moulding- 
powders or pre-forms to a given temperature 
at a rate of one pound per minute. This heating 
is carried out simultaneously throughout the 
mass of the plastic under treatment, and the 
product as it comes from the press is perfectly 
cured in every part. 

This process can cut most moulding 

cycles by over 50% 

Pre-heating by means of Redifon heaters is an 
extremely economic and simple operation. The 


Redifon Model R.H.7 has an output of 2 kW of 


radio-frequency power. It can be fitted with a 
standard heating chamber specially designed for 
the plastics industry, to take a multi-impression 
loading tray up to 214 ins. x 19} ins. and up toa 
maximum height of 44 ins. 

Redifon radio heaters are available with out- 
puts ranging from 250 watts to 25 kilowatts, 
and full details and advice on their use can be 
supplied on application. 


REDIFFUSION LTD. 


Designers and Manufacturers of 
Radio Communication and Industrial Electronic 
Equipment 
SUBSIDIARY OF BROADCAST RELAY SERVICE LIMITED 


CARLTON HOUSE, REGENT ST.. S.W.1 
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:. it’s a practical 





form of welfare 
your staff will welcome 


For everyone on the pay-roll in works or 
office, regular contributions to a National 
Savings Club provide the simple, easy 
means of accumulating money for holidays, 
annual outings and Christmas—without 
having to disturb the continuity of their 
main Savings effort. Money can be drawn 
out of a National Savings Club at short 
notice for these and similar occasions. 

Although Club Savings and Group 
Savings need not of necessity be collected 
together, it will often be found convenient 
to have the two forms of Saving running 
side by side. 

All material necessary for organising a 
National Savings Club is provided free. 
Write to-day for a leaflet which explains 
in detail how National Savings Clubs work. 


The National Savings Committee 
20, Great Smith Street, Westminster, London, S.W.1. 
AACA WA IRARIRITIE 
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** ROCKITE ” Liquid Resin 1840: A cold setting acid 
hardened phenolic glue for wood bonding and con- 
structional work, conforming to M.A.P. Spec. DTD 335A 
and B.S.S. 1204 Type C.100. Suitable for production of 
decorative veneers and impregnated wood. May also 
be used for processes involving high frequency heating, 
and as cold setting casting resin possessing high 
mechanical strength combined with good machining 
properties. ‘‘ EPOK "’ Urea Resin U866 and Hardeners 
for use in the manufacture of plywood and wooden 
assemblies as a cold setting and hot setting adhesive. 
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HE illustration shows part 

of the ‘ Jicwood”’ pre- 
fabricated house—the ideal home 
of modern scientific construction 
—a layout which is the dream of 
every housewife. Perfect 
materials had to be employed to 
give not only strength but 
durability along with ‘labour- 
saving advantages. ‘* Rockite ” 
and ** Epok ”’ Synthetic Resins 
play a necessary part in producing 
the satisfactory materials. Users 
will be interested to know that 
this same ** Rockite ”’ resin was 
used in the building of air-sea 
rescue craft and the human 
torpedo. 


F. A. HUGHES & CO., LIMITED 


ABBEY HOUSE, BAKER STREET 
LONDON, N.W.|I 


Telephone : Telegrams : 
WELbeck 2332-6 Distancing, London. 
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LAMINATED 
SYNTHETIC 
RESIN 
IMPREGNATED 


Tensile Strength 
24,000 Ibs. 


per square inch. 


THE NEW INSULATION CO. LTD. | 
GLOUCESTER ENGLAND 











































































hor Safe 


Gy 


use INDUSTRIA Self-Adhesive Tapes— 
no moisture needed, but will stick to 
any material by mere PRESSURE. 
INDUSTRIA TAPES adhere strongly to 
any surface and yet can be removed without 
any trace. Sample rolls sent and advice 
gladly given on application to Dept. P.1. 






PACKAGING SEALiyg 4 ® ls invaluable for 


FIXING E7e hing Prorecrion wenrieiCATion 


® INDUSTRIAL wvice 
92-94 NEWMAN ST. LONDON. W.1. Phone:MUSeom 4215 & 8246/7 


: -_ ‘THE ADHESIVE TAPE FOR ALL INDUSTRIAL PURPOSES 


Gi! 
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SHAW 
THERMO-PLASTIC EXTRUDING MACHINES 
< 


Type “P” Extruding Machines designed specially for P.V.C., 
Cellulose Acetate and similar Thermo-plastic Materials. 
Standard Scroll sizes of 2”, 3” and 4” diameter. 

Also Experimental Machine with scroll of 1” diameter. 


The larger machines can be supplied with variable speed haul-off, 
wind-up and flaking gear for cable covering or, alternatively, with 
cooling trough and conveyor for tube and section extrusions. 











Machine equipped with angle nozzle for cable covering. 


TYPE P. 2” MACHINE AVAILABLE FOR EARLY DELIVERY 
MAKERS : 


FRANCIS SHAW & CO. LTD., MANCHESTER 


SOLE AGENTS FOR GREAT BRITAIN, INDIA, FRANCE & ITALY : 


ALFRED HERBERT LTD., COVENTRY 
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“NEVER SATISFIED THAT . 
A PERFECT M/X 
HAD BEEN OBTAINED, 


. BEKEN ‘DUPLEX’ MIXERS were installed,” writes a 

promi facturer. ‘“‘Since then we have been able to 
obtain a true homogeneous paste, and we have never had a batch 
rejected.” 
BEKEN “DUPLEX” MIXER owes its success mainly to the 
scientifically designed intermeshing blades. The work is done 
between these special blades only, resulting in true homogeneous 
mixes with the proportions of the ingredients accurately main- 
tained throughout. There is no faster or more economical way 
of mixing than the ‘“* BEKEN” way! 









Send for catalogue of full range of sizes. 


) STEN 


diveson? LAWINO (LONDON) LED. 6/565: 


103, KINGSWAY, LONDON.W.C.2. 


E.HUNT&CO..LTD. 


RIPPLE ROAD, BARKING, ESSEX. 











this is-.- 


TUFNOL 
NOD X BAR 


a material for engineers 


Rods of up to 2” dia., square bars of up to 2” square and rectangular bars of up 
to 33” x }” section are made in lengths of approximately 48”. The laminations 
are formed concentrically so that parts made from Tufnol rod and bar can be 
drilled or tapped in any direction without disturbing the laminations. 

Like other forms of Tufnol — sheets, tubes, angles and channels—rods and 
bars are strong, light, electrical insulators, 
resist corrosion and can be machined easily. 





An ELLISON Product 


TUFNOL a BARR BIRMINGHAM 228 


153 
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S 
OME PEOPLE bore holes with a hang drilj 


or : . . 
even a giblet—a gimblet—g what-is.-it When 


















4 small power too] would have drilled ten times 


as many in the same time, and drilled them 


' 
better. Some People tighten nuts and screw in io” 


Screws with ordinary spanners and screwdrivers ?) 


when they could do ten times the work with 
less fatigue by using a light power tool 


e —_ ats w t —a shame. Let 
a shame that hat it 1S rf 


whom 
who him the cap fits.....- Let him 


t fips e f t caps. . Let 
L t the 1 . 
the ca oreee 


-and bolts. «+ - 
: . Aw! nuts: an 
the fat kips..--- 





Specialists in Lightweight, Pneumatic 


and Electric Portable Tools 
DESOUTTER BROS. LTD. 


(Dept. S$ ), THE HYDE, HENDON, 


LONDON, N.w.9. 
TELEPHONE : COLINDALE 6346-7-8-9, : 


C.R.C. 156 











EXPERIENTIA 
DOCET! 


Your Plastic moulded job should 
be entrusted only to specialists who 
are qualified by experience to offer 
reliable advice on the type of plastic 
best suited to the requirements of 
the job. 


Modern plastic materials are 
infinite in their variety and charac- 
icristics and to consult specialists 
is an obvious precaution in the 
interests of your ultimate satis- 
faction. 





Preliminary discussion in the early 
stages of new designs is important 
and advice on the most economical 
and time saving method of pro- 
duction is essential. 


Crystalate have a high reputation 
for service and quality whether the 
article required is a_ precision 
engineering part or a colourful 
fancy piece. 


THEREFORE GENTLEMEN YOL SHOULD CONSULT 


CRYSTALATE 





PLASTIC MOLLDERS & TOOLMAKERS SINCE 1899 





Crystalate Ltd., Golden Green, Tonbridge, Kent. 
Phone : Hadlow 233'4'5 (20 lines) 
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~‘Phere’s still a war on,” he said. ‘“ War on 
all the time — against a thousand-and-one 
things ; and, not least of all, against the natural 
laziness of man which tends to leave things to 
chance and let them take their course. 

“You have seen the biggest war of all time 
won on planning. That same planning is 
essential to your business if you want the 
same assurance of success. 

““You’ve heard of Pluto?” he suddenly 
demanded. 

“Of course, I’ve heard of Pluto,” I said. 
“The amazing pipe-line that carried .. .” 

“ Exactly !| . . . that carried the life-blood far 
and wide to the engines of war. 

“Well, have you ever thought that you 
organization is a miniature Pluto?” 

I’m afraid I looked at him rather blankly. 

“« Think of it this way,”’ he suggested. “ Your 
Production is a pipe-line through which you 
must keep uninterrupted flow, watching and 
checking for kinks and leaks and stoppages. 
Your Sales flow is another pipe — more intri- 
cate this time. For, whilst your Production 
flow is in your factory, there under your eyes 
to watch over and control, the sales flow is an 
underground pipe coming only to the surface 
at distant points throughout the country. 
“It’s no easy matter, you'll appreciate, to find 
leaks in an underground pipe. It needs 
planning and control. And, mind you, a 
sudden burst of energy and a sales boost won’t 
put wrong sales-figures right. Applying pres- 
sure to a leaky pipe only increases the loss...” 
A clever analogy, I thought; and I'll tell you 
that by the time that fellow had finished talk- 
ing, he’d made 





me think quite 

a lot bs ‘ Booklet by A. R. JACKSON | 
x k * PLANNED | 

Has this got your | 

interest sufficiently SELLING | 

to want to know 








all he said? Send : : 

1/- for the booklet mentioned herein. It will b= 
the best disbursement of petty cash your business 
ever made. Send to Dept. Ps Kardex 
Visible Control Systems, 1-19 New Oxford 
Street, London, W.C.1. Tel. : Chancery 8888. 


KARDEX DIVISION OF Remington Rand Ltd. 
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Hawi  Praduets 


CHESTER ROAD “ou BIRMINGHAM gum 6 
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micro depth stop 


With this attachment, standard 
tools and unskilled labour can 
be utilised to obtain an accuracy 
of .0005” on hole depths. High 
precision can be maintained 
on blind or stepped holes 
counterbores or spot faces 
with the minimum of setting 
time. Available with or without 
chuck. 


precision for industry 
(Prop : B. G. (London) Ltd.), 


17-19 aunties Fam Oxford St., London, W.1 
: MAYfair 1 585-7 


Works: al Pas Cirencester. Tel: 434 











make good jobs 
BETTER! 


Make the 
/ BEST with |} 
; : TENAPLAS / 
“sj We make :— 
RADIO SLEEVINGS 
/ SPECIAL TUBING FOR 
CONVEYING LIQUID FOOD 
EDIBLE OILS, ETC 
INSULATED WIRES & CABLES 
SOLID SECTIONS & STRIPS: 
“TENATHERM ' SELF-HEATING 
CABLE AND ‘TENAPLAX' 
CO-AXIAL CABLE 


Write for W 
details to 


_ BLACKWOOD WORKS, 
QUEEN ELIZABETH ROAD, KINGSTON-ON-THAMES, SURREY 


YSON 


FOR BAKELITE 


Acetate and other Synthetic 
Mouldings. Modern Plant 
and Facilities 


APPLIANCE Ce [t® 
WOOLFOLD, BURY, LANG, 


Telephone: Bury 1560-1 Telegrams *Bysonite, Bury.” 














BOOKS 


. . . on plastics 


Scarce . . . like everything else. 
But what are available—on this 
and other specialist subjects— 
can be obtained from :— 


STOBART & SON 


The Specialist Booksellers 








316, IVYDALE ROAD, LONDON, S.E.15 
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FOR THOSE A STEP AHEAD! 


Industrial papers made by Wiggins ‘Teape are new raw materials, 
not just substitutes for something better, They vary as much as 
different kinds of wood or metal alloys, for they are manufactured 
with special furnishes and features as required for processing with 
different resins, chemicals or other materials. 

Our laboratories are busy co-operating with those of several 
industries and we welcome the enquiry that is a step ahead. Please 
consult us — there is no obligation while experimenting. It’s your 
orders we want — afterwards. 

Manufacturers of base papers for plastic laminates, insulating 
papers, abrasives and shoe sockings; waxing cartridge, telegraph 
parchment, tracing, dyeline, ferro-prussiate, and photographic 
base. Manufacturers also of natural tracing paper, drawing 


cartridge, vegetable parchment, greaseproof, and glassine 


Vj jy) G WY, 
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THE GAUGE AND TOOLMAKERS' 
ASSOCIATION LIMITED 


Established as a central national organisation 
to further the interests of and promote co-operation 
hetween all Manufacturers engaged in the Gauge and 


Toolmaking Industry. 


All information from the Secretary 
STANDBROOK HOUSE - OLD BOND STREET - LONDON. W.1 
Telephone: Regent 3451-2 














Ask this Man. 


He is the man who has to use the tools you 
provide and he knows their merits. There is 
a Flextol machine for every job,— Filing, 
Grinding, Scurfing, Polishing, Flexible Disc 
Grinding, Screw Driving, Nut Setting, etc. 
Send for Catalogue No. F.31. 


Sloatol 


POWER-DRIVEN HA TOOLS 








e Manufacturers and Potentges 
FLEXTOL ENGINEERING CO. LTD 
THE GREEN, EALING, LONDON, w.s 





PROCESS 
TIMERS 


Illustration shows Process 
Timer PR/KZ which will 
start, stop or repeat opera- 
tions on any number of 
circuits. Standard time 
ranges from one minute to 
several days. 


Ask for Leaflet 92/PL. 


LOR OE X - Soe 


MANUFACTURERS OF RELAYS 


Amon” 207 ANERLEY ROAD: LONDON'S-E-20 svo 2586/9 














J Now is the time 
vd to consult 


JOHNS, SON & WATTS 
about your future 
packaging problems 

JOHNS, SON & WATTS, LTD. 


Letterpress and Litho Cartons, Folding and 
Rigid Boxes. Packings for special purposes. 


_.2-4 EPWORTH STREET, LONDON, E.C.2 


Phone: MONarch 7408 (3 lines) 
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‘The whole basis 

of modern produc- 

tion is the use of pre- 

cision tools and jigs to 

produce long runs of 
accurately made products. 

The original tools, gauges 

and jigs are not cheap. How 
could they be since on their 
workmanship all else depends? 
To strive for cheapness in tools 
and jigs may be to achieve the 
worst sort of ‘ cheapness’ in the 
run of your finished products. 
Economy ?—that’s another matter 
altogether. More expenditure on 
tools may be the truest economy. 








~ ‘Right from the Start’ 


ALLTOOLS LIMITED. 2, TRANSPORT AVENUE, GREAT WEST ROAD, 
BRENTFORD, MIDDLESEX. Telephone: EALING 6272. 
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“av MOULDINGS that MATTER 


a is always seeking—and finding—new and 
better ways of doing things; the plastics industry 
is no exception. The up-to-the-minute method of 
producing mouldings—R.F. induction heating—is 
being extensively used at the Kent Mouldings plant, 
producing for industry MOULDINGS THAT 
MATTER ; mouldings that are fully cured and 


that have better mechanical and electrical properties. 


Our knowledge and wide experience of high-grade 
moulding technique is at your service. Please con- 
sult us before your product leaves the drawing board. 


KENT MOULDINGS 


PROPRIETORS, KOLSTER BRANDES LIMITED 
Kolsterphone 


FOOTSCRAY, KENT Sidcup 


HENRY BUICHER & CO. 


Telephone: Telegrams: 


Footscray 
3333 














OPPORTUNITIES 





IN PLASTICS 


A most informative handbook entitled “OPPORTUNITIES 
IN PLAS ”* is now available for distribution. This 
guide detail the prospect of 
careers in all ehcat of the Plastics Industry—know- 

ledge required, salaries, possibilities of promotion, and 
so on—and explains how you may prepare for these 
opportunities through our modern home-study courses. 


de 





We specialise in Plastics training and our courses are 
authoritative, up to date and comprehensive. The 
range of our tuition is wide, covering Elementary 
Instruction in Basic Subjects, PLASTICS TECHNOLOGY, 
coaching for the CITY AND GUILDS EXAMINATIONS, 
and specialised instruction in such specific branches 
of the industry as:— 
Plastics Mould Design, Plastics in the Paint, Varnish and 
- Lacquer Industries, Plastics Costing and Estimating, Plastics 
for the Aircraft Industry, Plastics for the Electrical Industry, 
Plastics for the Building Industry, Plastics in Sales Pro- 
motion, Plastics in Textiles, Designing in Plastics, Synthetic 
Rabber Technology, etc. 


All courses are conducted under a guarantee of 


“SATISFACTION OR REFUND OF FEE” 


“OPPORTUNITIES IN PLASTICS” will be sent on 
request, free and without obligation. The book 
contains so much useful information and guidance 
that whatever your interest in Plastics may be, you 
should make a point of writing for your copy at once. 


BRITISH INSTITUTE OF 
PLASTICS TECHNOLOGY 
2, Shakespeare House, 

17, Stratford Place, London, W.1 











AUCTIONEERS, VALUERS 
and SURVEYORS 


Specialising in the Valuation and Sale 
of 
FACTORIES, PLANT and 
MACHINERY 


73, Chancery Lane, London, 


TEL.: HOLBORN 8411 (5 lines). W.C.2 





No 
in MOULDS for 
MODERN PLASTICS 


also Press Tools, 


Jigs and Gauges. 


214/222, Cardigan Road, LEEDS, 
Telephone: LEEDS 52033 


Member of the Gauge and Toolmakers’ Association, 
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YOU CAN'T STOP A MAN WITH A GOOD IDEA 


He’s got it—at this of all moments! Why not make it of 


plastics ! ‘Sorry, everybody —a letter that simply must go.’ 
A letter to LORIVAL putting the problem, seeking advice. 
* You, too, should get into touch with LORIVAL. Their service 


covers consultation, design and manufacture in plastics, rubber 
and synthetic rubbers. 


LORIVAL PLASTICS 


UNITED EBONITE & LORIVAL LIMITED 
LITTLE LEVER, NEAR BOLTON, LANCS 
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Official Distributors :- 
GORDON & GOTCH 
LTD. 





A GROSS OR A MILLION 


TURNED 
PARTS 
in & INSERTS ¢ 


Head Office: BILLET ROAD * WALTHAMSTOW 
LONDON ° €.17 


Phone: Larkswood 2313 (six lines) GA 





KING ELECTRIC BLOCKS 


LIFT A LOAD 


BY FINGER TIP CONTROL / 


Speaking of pressing a 
button and getting the 
work done! Into the 
air, and along it goes— 
just as easy as that. 
Three models available: 
Minor, Major and Mammoth, alt 
built for continuous heavy duty. 
, Overhead runways erected if required. 
WRITE FOR BOOKLET ON LIFTING AND SHIFTING. 


GEO.W. KING LTP? Lars 


HITCHIN 960 | MANCHESTER j NEWCASTLE) GLASGOW 
(10 fi CENTRAL 3947 24196 DOUGLAS 2798 
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40watt 4ft 
FLUORESCENT LAMP 


in DAVLIGHT’ and 
‘WARM WHITE’ colours 


FITTED WITH 
BI°-PIN CAPS 


tet © rage: 
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THIS W AS To find a solid and reliable insulation to 
come between the concentric metal com- 


t telephone switchboard pl nd 
THE PROBLEM 0 722020 em eicomd Pings 4 


These mouldings were 
designed and produced 


Ltd. Beeston, Notts. —solved by moulding in 
BAKELITE MATERIAL 


A special grade of Bakelite Moulding Material 
TEST DATA: ‘ , 
was developed and met satisfactorily every 
Tested to withstand a peak 
voltage of 1400 volts between 
all insulated metal compo- —_yse of moulding technique it has been possible 
nents. The distance separa- 
ting these metallic members 


is of the order of ‘o15”. moisture resistance, and electrical efficiency. 


technical requirement of the problem. By the 
in a single operation greatly to increase rigidity, 


TREFOIL 


BAKELITE © PLASTICS 


REGD, TRADE MARKS 


Pioneers in the Plastics World 
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SA VE PA PER j The fact that goods made of 1aw ma<erials in 


vag : : sort supply because of modern conditions are : 
Waste paper is still required to manufacture ; : advertised in this journal sl.o:zld not be taken as : 


: into a thousand forms for our Navy, Army 


ai as anaes : an indication that they are necessarily available : 


or export. 




















114 


EDITORIALS 





PLASTICS 


MARCH, 1946 


The Changing Industry 


"THE plastics industry has changed in 
a remarkable way in the last 10 or 


20 years. This is especially true in its 


chemical aspect, which is in a state of 


continual kaleidoscopic mobility. This 
much we have seen and expect its con- 
tinuation in the future as a result of 
concentrated world research. 

There is, however, another change 
taking place before our very eyes, and 
one that has not yet been commented 
upon, although its importance is of the 
highest order. We refer to the change in 
economic orientation and the part the 
rubber industry is playing in it. 

Twenty, or even ten, years ago, 
although all chemists and physicists knew 
that the common denominator of giant 
molecules linked rubber and plastics irre- 
vocably together, and, indeed, knew that 
rubber is a plastic, the two industries 
were poles apart. There was often on 
the part of the older and larger group an 
attitude of complete indifference and 
more rarely of veiled hostility to the 
young “upstart.” The latter, with 
impudent assurance, especially so far as 
electrical applications were concerned, 
adopted an air of “ touch me if you can.” 
We cannot blame the rubber manufac- 
turers, for they have been tied for 120 
years to a naturally produced commodity, 
and many were deeply involved economic- 
ally in rubber plantations. Furthermore, 
the moulding of thermosetting resins 
was not their line of country. By 1936, 
however, they were regarding the 
enormously improved synthetic rubbers 
“Neoprene,” “ Thiokol,” and “ Buna” 
with considerable interest since these 
brought a degree of resistance to oil 
hitherto unknown. Of course, these 


compounds were not considered “ plas- 
tics” by either side, but they nevertheless 
brought the two industries somewhat 
closer together. 


It is not necessary to attempt to guess 
the course of events had war not broken 
out. It did break out, and the rubber 
industry went completely over to syn- 
thetics, which meant especially G.R.S., 
the copolymer of butadiene and styrene. 
From that point onwards it was obvious 
that all polymers must come _ under 
scientific examination by the rubber 
manufacturers, and soon polyvinyl 
chloride almost completely replaced 
rubber in many aspects for cable manu- 
facture. By 1943 polythene was hailed as 
the answer to many a prayer, and this, 
too, was readily absorbed into the cable 
factory. 

Now that war is over, the industry, with 
its vast experience of calendering rubber, 
has rapidly adopted p.v.c. for the produc- 
tion of sheet for a dozen purposes. The 
few well-known plastics manufacturers 
who originally specialized in this form of 
p.v.c. have since been joined by P. B. 
Cow, Veedip, Pirelli’s, and others. We 
now hear that the latest recruits include 
Dunlops and the famous Silvertown 
company. 

So far the interest appears to be in the 
polymers, and more especially the elas- 
tomers of this group, but, obviously, the 
quest will wander into the adhesive sec- 
tion and even into the phenolics and other 
groups. Already it is known that one of 
the best tackifiers for synthetic rubber is 
a phenolic resin. 

How far this movement will go we will 
not hazard, although we know that one 
famous London rubber factory has con- 
tained a very complete moulding section 
for phenolics since the early years of the 
war. 

Whether a complete integration is desir- 
able, or even possible in a manufactur- 
ing sense, is beyond our province. In 
the realms of scientific thought, however, 
it is possible and desirable, and we have 

















wee ee lla OO 


a ies 


~ OO “rh vn oii 


= 
J 


r 
f 
is 











MARCH, 1946 


already seen some useful aspects of it 
in the joint “plastics and rubber” 
scientific meetings. We are at last 
beginning to view the whole realm as a 
Large Molecule Industry and we shall 
reap benefit therefrom. 

We have omitted to mention that in our 
very own field the rubber industry has 
stolen one march on us. During a recent 
visit to the Research Association of 
British. Rubber Manufacturers, at Croy- 
don, to renew old acquaintances, we saw 
in the fine library there the most complete 
index of polymer plastic materials and 
plastic processes we have yet seen in this 
country. New information is periodically 
circulated amongst the members of the 
Association. 

At the risk of boring our readers with 
an old cliché, we must repeat that the 
dissemination of such information is the 
life’s blood of an industry, and we are 
pleased that the British Plastics Federa- 
tion has now had the foresight to take up 
the onerous task of providing it. 

The true rubber factories in this 
country have not yet manufactured 
plastics, but the American companies 
have long taken a very lively interest in 
the matter. This refers more especially 
to companies like the B. F. Goodrich 
Corporation. We were most interested 
to hear recently that the Distillers Com- 
pany are combining with the B. F. 
Goodrich Chemical Co., of Cleveland, 
Ohio, to form British Geon, Ltd., and to 
produce polyvinyl chloride and various 
copolymers in this group. 


In Gorgeous Technicolor 


AST month we wandered into a 

Leicester Square Cinema where “ The 
Last Chance” and a documentary film 
entitled “ Plastics” were being shown; 
although we did not blue six bob to 
see the latter especially, it is that we wish 
to discuss. 

It was made, we understand, by the 
British Council, a Government-fostered 
body which hitherto has spent some of 
your money and ours to explain to 


_nothing of “ feenoll.” 
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foreigners something of British life, 
mainly in the form of art and letters. It 
has now taken unto itself the task of 
showing something of British industry to 
Britons in Britain. The film “ Plastics ” 
is part of that task. 

We wish we could say it was a good 
film for it must have cost a lot of money 
and it may prove of value to have a 
central organization to act as ambassador 
and compére to our goods. Besides, we 
want as much high-quality publicity as 
we can get. 

Technicolorfully speaking, there were 
some bright spots, but as for the story, 
it seemed that it was chosen mainly 
because it could be treated in Techni- 
color and not for its own value; more- 
over, it was not only unbalanced but 
totally inadequate. 

To an audience composed of workers 
in the plastics industry, the film would in 
part have proved a good one. The pro- 
duction of phenolic resins was portrayed 
very satisfactorily as was the moulding of 
them to produce radio cabinets and 
coloured telephone receivers; so too was 
the fabrication of laminated material. 

On the whole, however, according to 
the British Council, plastics appear to 
consist mainly of casein for making knit- 
ting needles and of celluloid, materials that 
only one in a hundred individuals in the 
plastics industry has ever seen in the raw 
state. Both, in their way, are important, 
especially to the fancy-goods trade, but if 
so much stress.is laid on them as being 
the backbone of our industry we shall not 
get very far. They do not form the back- 
bone, but are merely a couple of ribs. 

We hazard a guess that the audience 
came away thinking that plastics were 
lovely and wonderful and that they are 
nearly all made from skimmed-milk, the 
only recognizable raw material noun that 
struck their ears. We are sure they made 
We are not sur- 
prised that housewives are writing to the 
Sunday papers protesting that their 
children need more milk and can do with 
less plastics. 

We hazard a second guess that none of 
the audience knew why plastics are used 
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and had become important in the past 20 
years. Not a word was there to indicate 
why they had so fundamentally trans- 
formed the electrical industry and how 
they had made electricity safer. The intel- 
ligence of the British Council only saw 
the “ appeal ” of a green or red telephone 
set and the lovely brunette who held it to 
her shell-like ear. And never a word to 
explain why plastics have entered the 
engineering, textile, furniture, aircraft, 
shipping and chemical industries, replac- 
ing metals or wood or rubber or stone 
when and where plastics prove themselves 
better in use. 

It cannot be overwhelmingly difficult to 
describe in pictorial form the formation 
of large organic molecules and that they 
can be hard or soft and elastic or soft and 
inelastic, or tough, and why most of them 
are resistant to electricity, water, acid, 
alkali and oil. If this were then “ tied- 
up” with your beautiful brunette and her 
telephone, or a plastic table top, there 
would be some coherence and use in the 
film. 

We come to the conclusion that Walt 
Disney would have made a much better 
job of it with his latest technique. 


Down with Resinoids ! 


URING the same film, while describ- 

ing the phenolic resins, the commen- 
tator uttered the mysterious word 
“resinoid.” He said it lovingly, as some 
love to say new and complicated words 
their hearers have never previously heard. 
It is a sonorous-sounding one, but what 
intellectual snobbism to bring it in when 
so few know that the Greek suffix “oid” 
merely means “ resembling ”! We bet the 
commentator himself had never heard it 
before. Certainly in this three-syllable 
novelty the audience saw no relation to 
“resin” and battled through a fog of 
incomprehension. 

We have always disliked this new 
word, the illegitimate union between 
a Latin noun and a Greek suffix, but 
admit its use in a technical journal. Even 
so, we look forward to its ultimate dis- 
appearance, especially because natural 
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resins no longer appear in the plastics 
industry itself and are, indeed, being used 
less and less in paint and lacquer manu- 
facture. Synthetic resins have for most 
purposes become the superior resins and 
if we stick to the word “ resinoid,” some 
genius in the natural-resin industry, in 
order to say how closely his products 
resemble the synthetic variety, may yet 
announce them as “ resinoidoids.” 


Pretty Picture 


FREADERS will, we are sure, forgive us 
for the trivial photograph we have re- 
produced on page 125. Truth to tell, we 
“go in for” growing things during odd 
moments and thought the snowdrops 
worth while photographing. There is a 
plastic angle to it, for the “pot” is a 
“* Perspex” dome we obtained from Dr. 
John Sisson, of I.C.I., under entirely false 
pretences. The “earth” is polystyrene 
made by crushing some electrical injec- 
tion mouldings of Distrene, the growth 


of the bulbs being promoted by the use 


of hydroponics. 


“ Plastics—Scientific and Technological ” 

The second edition of H. R. Fleck’s book 
has now been published. Its appearance so 
soon after the first edition was made is a 
good indication of its worth. Indeed, we 
believe it to be by far the best of its type 
that has yet appeared, especially in the com- 
prehensive manner in which the whole pic- 
ture of the plastics industry is drawn, and 
in the way. theoretical concepts and produc- 
tion in practice have been described. 

This expansiveness, if we may so call it, 
is shown throughout, but a specially excel- 
lent example is seen in the way in which he 
describes the use of synthetic resins in the 
paint and varnish industry, a subject which 
most writers on plastics technology avoid 
like the plague. Obviously, however, Mr. 
Fleck is an expert in many branches of our 
industry, and is, therefore, able to draw the 
chain of analogy round many related ones. 

The new edition shows signs of being 
added to advantageously. We note the inclu- 
sion of a special section on silicon plastics, 
which brings the book right up to date. 
Published for Temple Press Ltd. by The 
English Universities Press, Ltd. Price 30s. 
net. 
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in U.S.A. 


URTHER information on the progress 

in America made with the chlorination 
of styrene compounds is given by J. C. 
Michalek and C. C. Clark, of the Mathie- 
son Alkali Works (Inc.), N.Y., in an 
article entitled ‘“ Dichlorostyrenes and 
Their Polymers,” which appeared in 
“ Chemical and Engineering News,” Sep- 
tember 25, 1944, p. 1559. This is 
abstracted below. 

The impetus was given to the research 
by the heat resistance shortcomings of 
polystyrene and its compounds, the shape 
and dimensional failure of polystyrene 
below 100 degrees C. and the serious loss 
of strength at elevated temperatures of 
the co-polymerized styrene-butadiene 
compound (GR-S or Buna-S synthetic 
rubber). Additions to these products, 
when they have given improvement in the 
direction of heat resistance, have caused 
deterioration with respect to other valu- 
able properties. The Mathieson solution 
to the problem was reached by modifying 
the styrene nucleus itself to dichloro- 
styrene, which, when polymerized, is said 
to combine the electrical insulating 
qualities of polystyrene with excellent 
heat resistance. Further, when co-poly- 
merized with butadiene, a rubber is 
obtained, which is superior to Buna S. 

The nuclear substituted dichloro- 
styrenes were prepared from the corres- 
ponding dichlorobenzaldehydes by the 
formation of carbinols through the Grig- 
nard reaction, followed by dehydration in 
the vapour phase over activated alumina. 
The following properties are recorded:— 





Dichlorostyrene 
isomer 


Boiling 


Density 
point °C 25/4 





59 at 2mm. 
53.5 at 1 mm. 
74 at 3 mm. 
69 at 2.5 mm. 
61 at 1 mm. 
76 at 3 mm. 
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Dichlorostyrenes 
and Their Polymers 


(Continued) By E. E. HALLS 


Generally, these isomers have a sur- 
prisingly pleasant odour, particularly the 
3,4 isomer, of which the smell resembles 
that of geraniums. 

The monomeric dichlorostyrenes are 
very active in the direction towards poly- 
merization. High purity samples have 
polymerized virtually ‘to completion in 
3 to 4 hrs. at a temperature of 60 to 70 
degrees C. It is, however, possible to 
work with cross-sections of less than 4 in. 
and keep the reaction temperature below 
that which would be injurious to the 
polymer. 

The hydrocarbon styrene itself nor- 
mally requires from 8-14 hrs. at 130 
degrees C. for polymerization, and at the 
end of this time it still contains from 1 
to 3 per cent. of monomeric styrene. In 
contrast with this, the great activity of 
dichlorostyrene takes the polymerization 
to a degree in which the monomer does 
not exceed about 0.1 per cent. 

Impurities affect the polymerization 
reaction. Generally, they are detrimental, 
and break the chain reaction of poly- 
merization. Some impurities are not chain 
breakers. Thus sulphur in the monomer 
as sulphur dioxide in small amounts 
seems to aid the growth of long chains, 
whereas in the form of hydrogen sulphide 
it has the reverse effect. This is shown 
graphically in Fig. 1, which gives the 
relation between temperature of poly- 
merization and the molecular weight of 
the polymer for dichlorostyrene, and for 
dichlorostyrene with sulphur dioxide 
addition and with hydrogen sulphide 
present. 

With 0.1 per cent. of p.-tertiary-butyl- 
alcohol catechol present polymerization 
proceeds but at a reduced rate. 

The polymers from each of the 
isomeric dichlorostyrenes are all hard, 
transparent, colourless substances that 
resemble polystyrene in chemical resist- 
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MOLECULAR WEIGHTS IN THOUSANDS 


° 20 40 60 60 100 
POLYMERIZATION TEMPERATURE IN °C 


Fig. 1.—Effect of SO2 and HeS on molecular 
weight of dichlorostyrene polymer. 


ance, solubility and general appearance. 
With the exception of the 3,4 poly- 
dichlorostyrene, the polymers are all 
soluble in aromatic hydrocarbons, chlorin- 
_ated solvents, some esters and higher 
ketones. They are not soluble in aliphatic 


hydrocarbons, lower alcohols, ethers and 
glycols. Some solvents, such as acetone 
and higher alcohols, swell but do not 
dissolve the dichlorostyrene polymers. 

The solubility of the exception noted 
above, the 3,4 polymer, is interesting. 
Although it is a linear polymer, it is insol- 
uble in toluene, with which only slight 
swelling occurs at the boiling point. It is 
insoluble in carbon tetrachloride and in 
mixtures of carbon tetrachloride and 
toluene. It is slowly but completely 
soluble in methyl ethyl ketone. 

The dichlorostyrenes can be poly- 
merized in mass, or in true emulsion, the 
latter giving a latex-like product before 
coagulation, and very finely powdered 
resin after coagulation. 

The monomers may be dispersed in 
water using gelatine, talc, bentonite, poly- 
vinyl alcohol or other conventional stabi- 
lizers, and polymerized as beads or pearls, 
and perfectly clear spheroids can be 
obtained. 

It is also noted (Automotive and Avia- 
tion Ind. 89, 26-27, 66-80 (1943)) that the 
trichlorostyrenes, properly prepared, are 
surprisingly active monomers, having 
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boiling points of 82 to 84 degrees C. at 
2 mm. and a refractive index (D, 25 
degrees C.) of 1.5943. They polymerize 
very readily, and the resultant resins have 
A.S.T.M. distortion temperatures of 120 
degrees C. and higher, and they can be 
co-polymerized to rubber-like products. 

The Mathieson polydichlorostyrene 
plastic has a distortion temperature of 240 
to 265 degrees F., which is higher than 
for any plastic that combines excellent 
electrical characteristics with good 
strength, machineability and mouldability. 
To prevent impairing the high-tempera- 
ture properties of the product, high purity 
in the monomer and careful control of 
polymerization conditions are necessary. 

Mathieson plastic is self-extinguishing 
to ASTM D-635-41T. When held in a 
flame, it undergoes pyrolysis and the pro- 
ducts of pyrolysis burn. When the flame 
is removed, the pyrolysis stops and there 
is no further burning. The combustion 
products are carbon dioxide, water, soot 
and hydrochloric acid. 

The Mathieson plastic retains its hard- 
ness to a remarkable degree at 200 degrees 


TEMPERATURE °C 


Fig. 2.—Hardness at various temperatures 
for injection moulded samples. 
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Table 1.—Properties of Mathieson Plastic* 





Characteristic 


Mathieson 
plastic 


Polystrene* 


Cellulose 
acetobutyrate* 





Moulding qualities .. ‘ 
Compression moulding temp., °F. 
Compression moulding pressure, ib./sq. ‘in. 


Injection moulding temp., °F. ee 

Injection moulding plananeti Ib. [sa. in... 

Specific gravity . 

Refractive index, Np 

Flammability, in ‘jolie. (ASTM- D-635-41T) 

Tensile strength, Ib./sq. in. as 

Modulus of elasticity, Ib. {sa in. x 105 . 

Flexural strength, Ib./sq. i 

Impact strength, ft. Ib. in of ‘notch (ASTM 
D256-41T).. 2 


Hardness, Rockwell — a 
Distortion under heat, °F. 
Dielectric strength, volts/mil 
Dielectric constant 

Power factor (per cent.) 
Water absorption, 24 hrs. (per cent. - 
Effect of weak acids 

Effect of strong acids 

Effect of weak alkalies 

Effect of strong alkalies 
Effect of organic solvents .. 


Good 

350 to 425 
2,000 to 5,000 
475 to 525 


14,000 to 19,000 
1.0 to 1.5 


370 

2.55 to 2.65 

<Vv. 

0.02 

None 

None 

None 

None 

Soluble in aromatic 
and _ chlorinated 


Excellent 

275 to 375 
1,000 to 10,000 
325 to 500 
10,000 to 30,000 
1.054 to 1.070 
1.59 


0.75 to 1.50 
3,000 to 8,500 
1.7 to 4.7 
4,800 to 19,000 


0.26 to 0.4 

M55 to M95 

165 to 190 

500 to 700 

2.5 to 2.7 

0.01 to 0.08 

0.04 to 0.06 

None 

None 

None 

None 

Soluble in aromatic 
and chlorinated 


Excellent 


2.50 to self-exting. 
1 to 6,71 

to 2.0 

-100 to 12,700 
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Slight 

Decomposes 

Soluble in ketones 
and esters 





Effect on metal ward 
Clarity 
Colour possibilities. . 


Inert 





solvents 


Transparent 
Unlimited 


solvents 
Inert 
Transparent 
Unlimited 


Inert 
Transparent 
Unlimited 











*From “ Technical Data on Plastic Materials,” 


F. and above. This is clearly shown in 
Fig. *2, which gives hardness values 
measured by means of a Barcol impressor 
in an oven at various temperatures. Poly- 
styrene and polydichlorostyrene are both 
included. 

A detailed comparison of properties for 
the Mathieson polydichlorostyrene, for 
polystyrene and for cellulose acetate- 
butyrate are given in Table 1. The 
Rockwell hardness value of M.100 
approaches that of the thermosetting 
resins. Tensile and flexural strengths are 
higher than normally for polystyrene, and 
impact strength substantially higher. It 
does not become brittle at naturally 
occurring low temperatures. 

The Mathieson plastic is more com- 
patible with conventional plasticizers than 
is polystyrene itself. This makes a valu- 
able range of cements and _ pressure- 
sensitive adhesives’ possible. 

In electrical applications, one is always 
nervous of the possibility of chlorine or 
hydrochloric acid being freed from 
chlorinated plastics under service condi- 
tions of humidity, heat, light, etc. It is 
to be expected that, with the chlorine sub- 


by Plastic Materials Manufacturers’ Association. 


stituted in the benzene ring, and not in the 
side chain, good stability will be attained. 
It is claimed that with the Mathieson 
plastic no stabilizer is required; and that 
no hydrochloric acid is liberated even in 
moulding, or at any temperature short of 
actual pyrolysis. 

Water absorption for the Mathieson 
plastic is lower at all temperatures than 
it is for polystyrene. This is shown for 
mouldings in Fig. 3. 

Regarding chemical resistance, Mathie- 
son plastic tested by ASTM methods is 
unaffected by hydrochloric acid, nitric 
acid, sulphuric acid, ammonium hydrox- 
ide, sodium hydroxide, dilute and con- 
centrated, at room temperatures. The 
absorption in sulphuric acid of $.G.1.26 
at 90 degrees C. was found to be less than 
0.1 per cent. by weight in 48 hrs. and no 
measurable hydrochloric acid was liber- 
ated during the test. It is unaffected by 
methyl and lower alcohols, aliphatic 
hydrocarbons, glycols and vegetable oils. 
It is soluble in aromatic hydrocarbons, 
chlorinated hydrocarbons, some esters 
and ethers, methyl ethyl ketone and some 
higher ketones. 
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Fig. 3.— Water absorption (24 hours’ 
immersion) at varying temperatures for 
injection mouldings. 


The material may be moulded by the 
usual methods except in so far as its high 
distortion temperature and melting point 
render some modifications necessary to 
the injection moulding and extruding 
technique. Sprues, runners and _ gates 
need to be as large as is consistent with 
the cavities, and it is advisable to operate 
the mould at 140-160 degrees C. to avoid 
premature setting in these cross-sections. 
Otherwise, chilled portions may prevent 
the complete filling of the mould. Mould- 
ings much hotter than is normal with 
thermoplastics can be removed from the 
moulds and handled without risk of dis- 
tortion. For some shapes, the moulding 
cycle can be longer than is the case with 
polystyrene. If the moulding machine has 
been used for most other thermoplastics, 
such as nylon, polystyrene, cellulose ace- 
tate and acetobutyrate, it can often be 
used immediately with Mathieson plastic 
without difficulty other than moderate 
sticking until the previous material has 
been completely flushed out of the 
machine cylinder. 
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Compression moulding may be used, 
but it is not generally recommended 
because of the extremely long cycle. 
Shapes can be produced by extrusion pro- 
cesses, but proper cooling and annealing 
are necessary to obtain stability. 

Co-polymerization with other unsatur- 
ated substances is readily achieved by 
mass or emulsion methods. True co-poly- 
mers have been formed with the follow- 
ing substances:—Styrene, alpha methyl 
styrene, methyl acrylate, methyl metha- 
crylate, acrylonitrile, vinyl acetate, 
dimethyl furane, piperylene, quinine, 
2-methyl pentadiene, dimethyl butadiene, 
butadiene, maleic anhydride, isoprene, 
cyclopentadiene, indene, chloromaleic 
anhydride. 

Many of the co-polymers are rubber- 
like. Compounded in formule of the 
GR-S_ type, they show _ improved 
properties as follows:— 


(a) Oil resistance. 

(b) Tensile strength. 

(c) Elongation. 

(d) Tear resistance. 

(e) Modulus at 300 per cent. 


These better properties show not only 
at normal temperatures, but also at 212 
degrees F. The values after ageing for 
48 hrs. at 212 degrees F. are not reduced 
to nearly the same extent as they are with 
GR-S. The Goodrich, De Mattia and St. 
Joseph flexometers, as well as road tests, 
show excellent resistance to flex-cracking. 
The material is also easier to mill than is 
GR-S. 


Table 2.—Compounding and Properties of 
Mathieson Rubber 





Mathieson rubber 


Zinc Oxide es %% 5 
W-6 Black .. on Pa 50 
Sulphur ; ee 2 
Captax : mye J 
Curing temperature oo |, 00°F. 


"= parts by weight 





Chlorine in crude rubber, 
8.8} 12.5 | 16.2 
pe time, “minutes. 70 70 
Tensile, psi. ca .. | 2,530 | 3,490 
Elongation, % My 490 | 735 
Modulus at 300%, elongation 1,230 | 690 
Durometer hardness 

I cvs =f 65 | 61 





Set, % 13 
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Fig. 4.—Tensile strength of unaged Mathieson 
rubber (18.7% chlorine). Solid circles re- 
present values obtained when samples 
tested at room temperature, the open 
circles when tested at 212°F. 
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Fig. 6.—Elongation of unaged Mathieson 

rubber (18.7% chlorine). Solid circles re- 

present tests at room temperature, open 
circles at 212°F. 


Compared with natural rubber, the 
Mathieson copolymer rubber plastic 
excels on oil resistance, hot tensile 
strength, resistance to heat ageing and 
water absorption. 

Table 2 gives a tread stock, com- 
pounding conditions and properties. In 
this application, the amount of dichloro- 
styrene has a controlling influence on 
quality, and a chlorine content of 12-16 
per cent., equivalent to 30-40 per cent. of 
dichlorostyrene, is found to be best. 
Superior heat resistance of rubbers from 
the lower end of this range.is shown by 
Figs. 9 and 10. 

Regarding the low-temperature flexi- 
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Fig. 5.—Tensile strength of Mathieson rubber 

(18.7% chlorine). Aged 24 hours at 212°F. 

Solid circles represent tests made at room 
temperature, open circles at 212°F. 
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Fig. 7.—Elongation of Mathieson rubber 

(18.7% chlorine), aged 24 hours at 212°F. 

Solid circles represent tests at room 
temperature, open circles at 212°F. 


bilities of these rubbers, that compounded 
to the conditions given in Table 2 is 
more satisfactory at the lower end of the 
12-16 per cent. chlorine range. With 14 
per cent. chlorine, the rubber product was 
slightly hard at —50 degrees C. and broke 
at —65 degrees C. Smoked sheet com- 
pounded by the same formula was hard 
at —SO degrees C. and did not break 
at —60 degrees C. 

The milling characteristics of the 
Mathieson rubber plastic are excellent, 
the material handling very much like 
smoked sheet. As one example, Mathie- 
son rubber broke down in 2 mins. suffi- 
ciently to begin adding the black, as 

F 
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Table 3.—Compounding Formula 





Rubber os ke 
E.P. Channel Black 
Zinc oxide ae: 
Sulphur 

Santocure .. 
Stearic acid 

B.L.E. 


be parts by weight 


Pine tar 
Bardol 
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against 5 mins. for GR-S. In another, 
breakdown was 2-3 mins., accelerator 
added in 4 mins., black in 11 mins., 
softener in 14 mins., zinc oxide in 15 
mins., and sulphur in 16 mins.; the stock 
was cut off in 18 mins., and then refined 
for 3 mins. The temperature of the stock 
was about 120 degrees F. 

The superior properties of Mathieson 
rubber (18.7 per cent. chlorine content) 
compounded by the GR-S formula, and 
cured at 280 degrees F. over those for 
GR-S, are demonstrated by the curves 
in Figs. 4-8 inclusive. Each shows 
test values for material prepared with 
various curing times, the test being made 
both before and after ageing for 24 hours 
at 212 degrees F. and being taken at room 
temperature and at 212 degrees F. Ten- 
sile strength, elongation and modulus at 
300 per cent. are included. 

Figs. 9 and 10 similarly refer to 
a Mathieson rubber containing a lower 
chlorine content of 12.9 per cent. and to a 
GR-S compounded to the formula given 
in Table 3. The curing temperature 
was 287 degrees F. and the stearic acid 
was omitted from the GR-S material. 

It will be seen that the tensile strength 
of this copolymer rubber is 4,350 Ib./sq. 


Table 4.—Shore Hardness of Mathieson 
Rubber Compounded by GR-S Formula 


Chlorine in Mathieson rubber 18.7 per cent. ; 
tested at room temperature 





| 
Unaged Aged 24 hours 
. at 212° F. 
Curing 
time, Mathie- 
minutes son 
rubber 





rubber 


64 84 
64 87 
66 88 
68 88 
69 88 
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2800 


600 
a) 50 eo 70 60 
CURING TIME, MINUTES 


Fig. 8—Modulus at 300% elongation of 

Mathieson rubber (18.7% chlorine). The 

top two curves relate to material aged for 

24 hours at 212°F. The lower curves 
refer to unaged material. 


in. at room temperature, and 4,000 Ib./ 
sq. in. after ageing for 48 hours at 212 
degrees F. The hardness value of the 
18.7 per cent. chlorine rubber was 88 after 
ageing, and of the 12.9 per cent. chlorine 
rubber 70, which is a more desirable 
value. A comprehensive summary of 
hardnesses for various cures is given, 
before and after ageing, for 24 hours at 


4500 

4000 - 
3500 
3000 


2500 


TENSILE STRENGTH, P.S.!. 


° 
° 25 50 75 


CURING TIME, MINUTES 


Fig. 9.—Tensile strength of Mathieson 

rubber (12.9% chlorine). Data are from 

tests made at room temperature and the 

curves numbered 1 represent unaged 

samples, 2 represent the samples tested at 

at 212°F.and 3 represent samples aged 
for 48 hours at 212°F. 
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Table 5.—Winklemann Tear Test on Mathieson Rubber Compounded by GR-Formula. 


Chlorine in Mathieson rubber 18.7 per cent, ; 


curing temperature 280° F. 





Unaged 


Aged 24 hrs. at 212° F. 





Tested at room temp. 


Test at 212° F. 


Tested at room temp. Test at 212° F. 





Mathieson 
rubber 


Mathieson 
rubber 


Mathieson 
rubber 


Mathieson 
rubber 





315 
330 
300 
310 
265 


50 
60 
70 
80 














215 255 
245 280 
320 270 
310 270 
255 270 

















212 degrees F., in Table 4, with GR-S 
included for comparison. 

The outstandingly better tear charac- 
teristics of Mathieson rubber are shown 
by the Winklemann Tear Test results 
given against those for GR-S in Table 5. 
This data embraces a range of cure 
time, tests at room temperature and 
at 212 degrees F., and before and after 
ageing for 24 hours at 212 degrees F. 

The Mathieson rubber compounded to 
the information given in Table 3 was 
also checked for resistance to flex-crack- 
ing on the St. Joseph, Goodrich and De 
Mattia flexometers, and resistance shown 
to be excellent. On the De Mattia 
machine, GR-S failed at 54,000 flexings, 
and after ageing at 26,000 flexings, 
whereas the Mathieson rubber had still 
not failed at 100,000 flexings. Again, in 
a heat build-up test involving 30 mins. of 
flexing, GR-S rubber rose in temperature 
to 324 degrees F. when it blew out, while 
the Mathieson rubber did not fail and 
rose only to 228 degrees F. 

Table 6 gives analytical data on 


Table 6 





Chlorine (Parr bomb), 4 

Dichlorostyrene, % a 

lodine value (WijJs) 

Toluene solubility by “Soxhlet 
extraction, % .. 

Molecular weight on soluble por: - 


tion (Oxtwald viscosimeter) . 190,000 





Table 7 





Chlorine content of Mathie- 
son rubber, % 

Specific permeability 
Hydrogen 
Helium .. se 
Carbon dioxide .. 








two batches of Mathieson rubber of the 
types discussed and represented by the 
above mechanical test results. 

Table 7 gives specific permeability 
values for Mathieson rubbers of various 
chlorine contents, the figures being ml. of 
gas passed through per cm. of area per 
sq. cm. of thickness per minute, multi- 
plied by one million. The values are very 
low, and become progressively lower as 
the chlorine content rises. It is suggested 
that the material is of interest as a pos- 
sible coating for balloon cloth. 

Electrical characteristics taken on a 
sheet of compounded Mathieson rubber 
6 by 6 by 0.070 ins., and containing clay, 
zinc oxide, EP channel black, paraffin, 
stearic acid, antioxidant, sulphur and 
accelerator, were as under:— 


Specific inductive capacity .. 5.0 
Power factor at 1,000 cycles 4.5 


Water absorption was measured on 
crude sheets of Mathieson rubber 5 by 2.5 
by 0.08 ins., immersion being for 20 hours 
at 70 degrees C. The values in compari- 
son with those for other rubbers are given 
in Table 8, the figures being mgm. 
per sq. in. of surface (neglecting edges). 
The Mathieson rubber is superior to 
crepe and far superior to GR-S, Hycar 
OR and smoked sheet. 

Fig. 11 shows the oil resistance of 


Table 8 





Sample Absorption 





Mathieson rubber 
Smoked sheet .. 
Special crepe 
Hycar OR .. 
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i) 25 50 75 
CURING TIME, MINUTES 
Fig. 10.—Elongation of Mathieson rubber 
(12.9% chlorine). In this figure, curves 
1, 2 and 3 have the same description 
as in Fig. 9. 


Mathieson rubber, gaining weight with 
time of immersion in light oil at 70 
degrees C. being recorded. It is superior 
to both GR-S and natural rubber; but it 
is noted that it is not so good as neoprene, 
Hycar OR and Thiokol. These are not 
shown in the figure. 

The hardness of Mathieson rubber can 
not only be controlled by the amount of 
sulphur incorporated, as is the case with 
hard rubber prepared from natural rub- 
ber, but also by adjusting the amount of 
dichlorostyrene in the crude. Tough, 
dense and hard products can be produced 
for resistance to acids and alkalis at 
moderate temperatures. 

The foregoing information is the result 
of the co-operative efforts of the Mathie- 
son Alkali Works Inc., the General Tyre 
and Rubber Co., Whyte Manufacturing 
Co., Phelps-Dodge Copper Products 
and National Bureau of Standards. 

It is probably true to say that the poly- 
dichlorostyrenes are practically unknown 
and not available in this country. This is 
surprising in view of the extensive work 
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sees = 


IMMERBION TIME IN HOURS 


Fig. 11.—Weight gain of tire stocks im- 
mersed in light Circo oil at 55°C. 


carried out in America, not only on these 
polymers themselves, but on the copoly- 
mers to give rubber-like bodies. There is 
certainly a field for them, and the thermal 
resistance of the polydichlorostyrenes 
superior to that of other thermoplastics, 
with good electrical properties, claims 
their consideration in radio communica- 
tions equipments. It may be that 
research is required towards an improve- 
ment in power factor; but this is not 
necessarily too difficult. The copolymers, 
in the electrical field, have many possibili- 
ties, particularly as cable coverings, in 
which field the polyvinyl chlorides, exten- 
sively employed to-day, are not neces- 
sarily the final word, particularly when 
thermal stability is entailed. Flexible film 
material, superior to anything known in 
this country, with respect to thermal 
stability and flexibility, is still sought for 
small insulation and for moisture-proof 
and gas-proof membranes. The possi- 
bility of the polydichlorostyrenes in film 
form, or as copolymers, or as coating on 
silk or paper is promising. Their avail- 
ability in this country is looked to with 
more than interest. 
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The Microscopic Examination 
of Plastic Materials 


VI.—Mouldings: (a) Fillers (Wood Flour)—contd. 
By J. H. WREDDEN, F.R.MLS. 


(Chief Chemist, lgranic Electric Co., Ltd.) 


N the last article we dealt with the his- 

tological elements of a woody plant from 
the point of view of their usefulness as a 
filling material for moulding powders. 
We examined chiefly those elements 
which occur as strengthening members, 
and saw how they varied in structure, 
some obviously being stronger than 
others. We also saw, briefly, how these 
tissues are located in the general structure 
of the plant. 

It is now proposed to take this 
examination of the structure of wood a 
step farther, because, as has been pointed 
out, if we are going to use wood flour 
as a filling medium in the most efficient 
manner possible, then obviously we have 
got to know something of the nature of 
the wood from which the flour is pro- 
duced. The best way of obtaining this is 
by a study of its 
histology. It should 
therefore be borne 
in mind that where- 
as these notes may 
at first sight appear 
irrelevant to the 
subject under dis- 
cussion, they are in 
fact very necessary 
to the proper un- 
derstanding of the 
best methods of 
using the material. 

Therefore, let us 
proceed with the 
examination of the 
stem structure. It 
was pointed out in 
the previous article 
that in some cases 


Fig. 63.—Transverse section of sunflower 
showing a typical vascular stem. Mag. 
diams. 


the cambium cut off a continuous ring 
of xylem tissue instead of forming 
bundles, as described diagrammatically. 
These bundles are conspicuous in those 
plants which regenerate the stem every 
year, such as the sunflower. This is clearly 
shown in Fig. 63, which is a photomicro- 
graph of a transverse section of a sun- 
flower plant at a magnification of 80 
diameters. Here we see all the tissues dis- 
cussed, making up the entire assembly, as 
it were, shown at “A.” This is collectively 
known as a vascular bundle and includes 
the massive bast fibres shown at “ B,” the 
area occupied by the sieve tubes at “S,” 
both of which are outside the cambium 
layer shown at “C.” This will be seen to 
traverse the width of the vascular bundles 
and the space between them. Immediately 
inside the cambial 
ring we have the 
bunch of trachieds 
and vessels collec- 
tively known as 
xylem (X) in which 
the large diameter 
tubes are the ves- 
sels, while the 
smaller ones are 
the trachieds. From 
an examination of 
this vascular 
bundle it will be 
seen that well over 
50 per cent. of the 
cross-sectional area 
is made up of the 
strong fibrous ele- 
ments in the bast 
and xylem _ tissue 
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Fig. 64.—Transverse section of elder stem. 
Mag. 80 diams. 


(B and X). The whole of the xylem por- 
tion will be seen to be embedded in a 
mass of living parenchyma cells which go 
to make up the pith. Thus we see that 
even the lowly annuals possess elements 
which may be of great use as a filling 
material and as such are worthy of being 
remembered. 

Now let us examine another type of 
woody structure as found in the elder. A 
transverse section of an elder stem at 80 
diameters is shown in Fig. 64. This shows 
the structure of the xylem (X) to take the 
form of a continuous ring which is laid 
down in the latter part of the year. Those 
xylem elements which are formed in the 
early part of the year are seen to take the 
form of a bundle shown at “ Y,” where 
it will be noticed that the percentage of 
large vessels (V) is higher than in the ring 
portion of the xylem. The cambium 
layer may be seen at “ C,” while the sieve 
tubes “S” are seen to be arranged in a 
ring similar to that of the xylem. The 
bast fibres, on the other hand, are few 
in number ané@ irregularly spaced, these 
are shown at “B.” From this we may 
conclude that as the only tissues of 
interest to us are the xylem and the bast, 
this particular wood is only rich in xylem 
and therefore would not be particularly 
suitable as a filling material, also the large 
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Fig. 65.—Transverse section of lime tree, 
first year. Mag. 80 diams. 


quantity of pith would complicate matters 
somewhat. 

Thus we see, in progressing up the scale 
in size of the woody plant, how we find 
the xylem percentage is increasing, for it 
is obvious that the xylem content of the 
section in Fig. 64 is higher than in Fig. 
63, so now let us take another step up 
this scale, look at the primary structure 
of a tree, taking for our example the 
lime. The first year’s growth is shown in 
transverse section in Fig. 65, again at a 
magnification of 80 diameters. Here we 
see that the central parenchymatous 
portion is very much reduced, only a 
small portion of it is visible in the photo- 
graph at “A.” The xylem, however, 
occupies the greater proportion of the 
cross-section, extending for the distance 
““B”; here again we have the continuous 
ring formation, although in this case the 
tissue is more compact. A noteworthy 
feature of this section is in the narrow 
medullary rays, one of which is illustrated 
at “M.” The cambium layer is seen at 
“C” and a phloem bundle at “P.” The 
phloem in general is seen to be formed 
into definite bundles and not to be a con- 
tinuous layer, it is very rich in bast fibres 
which possess highly lignified walls, so 
much so, that the cell cavity is almost 
entirely obliterated. The section is further 
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interesting, as it shows the birth of an 
annular ring, that is to say we see the 
commencement of a new xylem ring start- 
ing the second year of growth. This is 
shown at the point “ D” where the large 
spring vessels laid down by the cambium 
in the spring of the second year are 
clearly seen, against the smaller trachieds 
of the autumn wood formed at the end of 
the first year. 

So we see a further increase in the 
xylem content when we come to examine 
the highest type in the scale; in fact, it 
should be remembered that in all trees the 
greatest proportion of the volume of the 
trunk is occupied by xylem. The phloem 
occurring in the thin extra cambial layer 
generally referred to as the bark is the 
living portion which is responsible for the 
nourishment of the cambium and hence 
the growth of the tree. 

As the phloem occupies such a small 
proportion of the whole and the only 
tissue element of much use to us is the 
bast fibre, we may leave this portion of 
the tree for the time being and focus our 
attention on the xylem or woody portion, 
from which wood flour, as we know it, is 
produced to-day. There are several points 
which are worth bearing in mind when 
considering the xylem in relation to the 
manufacture of wood flour required as a 
filling material for moulding powders; 
chief of these is perhaps the develop- 
ment of the dead “ heartwood.” 


As the trunk of the tree increases in 
diameter, so it becomes more difficult for 
atmospheric oxygen to penetrate to the 
innermost rings, thus suffocating the living 
tissue, in the form of the parenchymatous 
cells, which are found in the medullary 
rays. These cells, as has been pointed 
out, virtually form the flesh of the plant 
and carry large quantities of starchy and 
sugary material in storage, as it were, and 
while they are alive the xylem is actively 
functioning as “sapwood” and trans- 
porting fluids about the body of the tree; 
however, as soon as the oxygen supply is 
interfered with the parenchyma cells start 
living on their stored material and when 
the contents of the cells are exhausted, 
they die and, at the same time, the xylem 
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ceases to function as a fluid transporting 
medium; instead it dries up and the 
medullary rays do likewise, the whole 
forming a closely knit structure which 
now functions as a true internal skeleton 
of mature “ heart ” wood. 

Thus the woody portion of a tree may 
be divided into two distinct areas, the 
dead and dry heartwood in the centre 
which is surrounded by the moist living 
sap wood; this latter usually occupies a 
more or less narrow band immediately 
against the cambium, whose depth natur- 
ally depends on the diameter of the trunk 
and the age of the tree. 

The significance of the foregoing 
remarks lies in the assumption that, for 
our wood flour we want the cellulose and 
lignin (ignoring for the time being the 
various forms in which these two 
materials are available), without other 
substances being present. Therefore, it 


will be seen that as the mature or “ heart- 
wood” is the only portion where we 
obtain this required degree of purity, the 


flour should be produced from heartwood 
only. Thus one could say that in buying 
wood flour, the best policy would be to 
specify “heartwood” or more usually 
mature wood as against seasoned wood; 
this latter means that the wood has been 
artificially dried by a seasoning process, 
and the ambiguity of the term will be 
appreciated when it is realized that it is 
quite possible to cut a tree down before 
it is ready. In other words, before there 
is sufficient heart wood to produce any 
real quantity of well matured wood. This 
means that a larger portion of the trunk 
is sapwood and whereas cutting down the 
tree and drying it will remove the 
moisture, and kill the parenchymatous 
tissue, this element will still contain the 
starchy and sugary cell contents, hence 
the wood itself is weakened and for our 
purpose these storage materials are the 
very last thing we would desire in a 
finished moulding, particularly from the 
electrical standpoint. Mature wood can 
only be produced by the natural death 
of the parenchyma and the subsequent 
absorption of the cell contents; it cannot 
be produced artificially. So that as a 
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result of this preliminary excursion into 
the histology of wood, we have suggested 
to us one method by which an improve- 
ment in the quality of wood flour may be 
generally effected, for the rule applies to 
all woods. This, of course, assumes that 
the usual practice in the industry is to 
obtain wood flour, as such, without refer- 
ence to any particular specified qualities. 
It would, no doubt, be quite interesting to 
know how many powder manufacturers 
pay attention to this basic point when 
purchasing wood flour. 

So far, we have dealt with only one 
type of woody plant, actually there are 
two distinct types classified with relation 
to their seed structure. The first, with 
which we have already dealt, is known as 
dicotyledonous and is characterized by 
massive secondary growth and reticular 
venation in the leaves. The second type, 
known as monocotyledonous, is charac- 
terized by the grasses and similar types of 
plant with parallel ventation. A study of 
the structure of the stem shows it to be 
greatly different from that of the dicotyle- 
donous plants; a typical “ monocot” 
stem is shown in transverse section in Fig. 
66. This is a photomicrograph of a sec- 
tion of the stem of the maize plant (zea 
mais) at a magnification of 45 diameters. 
The different type of structure is clearly 





Fig. 66.—Transverse section of stem of 
maize. Mag. 45 diams. 
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shown and consists of numerous vascular 
bundles (A) distributed in an uneven 
manner throughout the stem. It will be 
noticed that they are more numerous 
towards the periphery of the stem, the 
centre of which is occupied by parenchy- 
matous tissue (B) in which the bundles 
are ernbedded. 

The structure of these vascular bundles 
is interesting inasmuch as they consist of 
the three main tissues, viz.: xylem (C) 
containing one or two large vessels and 
numerous trachieds; adjacent to the 
xylem mass is the phloem (D) containing 
sieve tubes (E) surrounded by a mass of 
heavily thickened bast fibres (F). The 
point of main interest, however, lies in 
the absence of a cambium, this obviously 
precluding any development of secondary 
wood, hence the restricted growth of this 
type of plant. However, the “ monocots ” 
should not be ignored as a source of 
material for filling powders, as in a num- 
ber of cases the bast and xylem regions 
would appear excellent prospects for this 
purpose; for example, some of the 
varieties of cane are very rich in fibrous 
tissue. 

Having made a brief histological 
survey of wood in general and seen the 
more relevant characteristics of the two 
types, i.e., “ Dicotyledon” and “ Mono- 





Fig. 67.—Transverse section of Pinus 
Silvestris first year. Mag. 45 diams. 
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Fig. 68.—Transverse section of stem (Pinus 
Silvestris, 2nd year growth). Mag. 50 diams. 


cotyledon,” let us examine a specific case 
applicable to the main study. 

According to Dahl* the great majority 
of wood flour used in the plastics industry 
is obtained from coniferous wood, i.e., 
from trees of the cone-bearing variety, 
such as pines and spruces, etc. These are 
generally termed softwoods, while the 
deciduous woods, such as oak, ash and 
the like, are more usually classed as 
hardwoods. Therefore, let us examine 
the structure of the softwoods in relation 
to their use as filling powders. We may 
take as a typical example the Scots fir 
(Pinus Silvestris), which shows the struc- 
ture so characteristic of this species in 
general. Thus, in Fig. 67 we see a trans- 
verse section of the stem of this plant, 
after the first year of growth, at a magni- 
fication of 45 diameters. The xylem ring 
is clearly seen extending for the distance 
(A) bounded on the outside by the cam- 
bium (B) and on the inside by the 
parenchymatous core (C). All woods of 
this type appear to possess xylem com- 
posed entirely of pitted tracheids which 
we shall examine in detail subsequently. 
However, it is worth noting that the 
xylem vesséls are generally small in 
diameter and densely packed, being liber- 
ally interspersed with fine medullary rays 





* Dahl. “ Wood Flour.” 
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Fig. 69.—Transverse section of 3-year-old 
stem (Pinus Silvestris). Mag. 50 diams. 


such as that shown at D. It will also be 
noticed how the diameter of the xylem 
elements becomes considerably reduced 
towards the outer boundary of the woody 


ring; the reason for this has been pre- 
viously explained. 

On examining the structure of this 
species after the second year of growth, 
we see the development of the second 
ring of xylem tissues, as shown in Fig. 68. 
The original location of the cambium is 
quite clearly seen at the sharp line of 
demarkation (A), where the autumn wood 
of the first year ceases and the spring 
wood of the second year commences. 
The difference in the diameter of the 
elements is very marked; we also see how 
the primary medullary rays follow 
straight through with the second-year 
wood, as shown at (B), while the 
secondary medullary rays commence with 
the beginning of the second year, such as 
at (C). The characteristic reduction in 
diameter of the tracheids towards the end 
of the year will also be noticed in this 
second-year wood. This gradual diminu- 
tion in size is, of course, an automatic 
process and occurs in each yearly growth. 

This change in size is again evident in 
Fig. 69, which shows the stem of a three- 
year-old fir (only the xylem portion is 
shown) at the same magnification, also 
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the manner in which the primary medul- 
lary rays continue through the third-year 
wood will be seen. At the same time, it 
will be noticed that the secondary rays 
are developed in the second-year wéod 
and continue through the third year; at 
the same time, further secondary rays 
will be seen to have been generated in 
the third-year wood. This process of 
continuation of rays developed in each 
succeeding year takes place throughout 
the entire structure of the tree, from 
which it will be seen that a compact 
mass of xylem is produced with elements 
taking up directions at right angles to one 
another. 

There are other structures which appear 
in this and the preceding illustrations, 
one of which is shown at (A), Fig. 69. 
These are resin ducts in cross-section 
and consist of a tube lined with living 
patenchyma of a specialized kind, whose 
function is to secrete the resin which fills 
the ducts. These ducts are numerous, 
and it should be remembered that when 
the xylem has died and become heart- 
wood the resin still remains in the ducts, 
and thus, if precautions are not taken for 
the removal of the resin, it will be present 
in wood flour made from this wood and 
will, in all probability, have a deleterious 
effect on a moulding powder and final 
moulding in which it is incorporated. 

It is interesting to 
note that climatic 
changes during the 
development of the 
tree are capable of 
causing modifica- 
tions to the xylem, 
thus at the point (B), 
Fig 69, we have a 
sudden development 
of a band of small 
tracheids during the. 
first year of growth. 
This was, in all prob- 
ability, brought 
about by poor 
weather conditions 
Over an_ extended 


period, which, when (Pinus Silvestris). 
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Fig. 70.—Longitudinal section of conifer 
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cleared, resulted in the normal process of 
development taking place. 

Apart from this, the rate of growth 
appears to vary with the climate in which 
the tree is grown,,so that in temperate 
climates the tree flourishes and grows 
rapidly, forming wide rings which, 
according to Henderson,* may be as few 
as three or four to the inch. On the 
other hand, the same author quotes 20 
to 40 rings to the inch in wood grown in 
rigorous Baltic climate, and more 
numerous still if grown in districts 
farther North, such as Archangel. Thus 
it will be appreciated that between these 
two extremes lies a compromise of 
structure and mechanical strength, and 
as we require the maximum mechanical 
strength, we must obviously give pre- 
ference to a wood somewhere in between 
these two extremes, assuming that we can 
only use these coniferous woods. 

After having examined the general 
structure, in cross-section, of our 


example of the conifers (Primus Silves- 


tris), let us look at the xylem portion in 
somewhat greater detail. It should be 
borne in mind that there are three 
methods of sectioning a tree trunk, the 
first being the transverse section, which 
we have already examined, the second is 
a longitudinal section in the direction of 
a diameter of the stem. This shows the 
vessels: and other 
elements in  longi- 
tudinal section in 
their correct relation 
to one another. The 
third method is 
known as a tangen- 
tial section and con- 

sists of a_ section 

taken in the direc- 
tion of a chord of 

the transverse sec- 

tion, thus one would 

obtain an end-on 

view, as it were, of 

the medullary rays. 

Suppose we now 





* Henderson. “Timber” 


Mag. 150 diams. Crossby Lockwood. 
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examine a_ longi- 
tudinal section, such 
as that shown in 
Fig. 70. This photo- 
micrograph is at a 
magnification of 150° 
diameters and shows 
the wood to be com- 
posed of tracheids 
having a pitted 
thickening of lignin. 
This type of pit is 
characteristic of the 
coniferous woods 
and constitutes a 
valuable aid to 
identification, as this 
type of wood is 
composed entirely of 
these tracheids; there 
do not appear to be 
any vessels or elements thickened in 
any manner other than that shown. 
Likewise the thickening is all of the 
same type, i.e., possessing bordered 
pits, as seen at “A.” The _ tracheids 


themselves are relatively short in com- 


parison with those found in_ the 
deciduous woods, one such being shown 
at (B). Thus it will be seen that the 
entire xylem of the conifers is built up 
of these tiny units, which are not very 
highly lignified and are, therefore, not 
particularly strong individually, but when 
taken en masse the structure does possess 
appreciable mechanical strength, appar- 
ently by virtue of its close-knit nature. 
In all probability a good deal of the 
mechanical strength owes its existence 
to the presence of similar tracheid 
chains in the medullary rays; a portion of 
one such ray is seen in the illustration 
with its tracheids, one of which is shown 
at “C.” Thus we have a system of 
tracheids which, incidentally, are the 
strongest elements in the wood, progress- 
ing at right-angles to each other, and 
the reason for the strength of the wood 
becomes evident. 

A further point of interest in this par- 
ticular section lies in the parenchyma cells 
of the medullary ray shown; these cells 
obviously still retain their starchy con- 
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Fig. 71.—Tangential section of conifer. 
*Mag. 150 diams. 
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tents, as shown at 
ge  Tige Therefore, 
one could conclude 
that the wood from 
which the section 
was made was still 
living when cut, and 
as such would not 
be a great deal of 
use as a filling pow- 
der owing to the 
large amounts of 
starchy material 
which would be 
present, for we have 
seen that the medul- 
lary rays are almost 
as numerous as the 
layers of tracheids. 
In this instance there 
would be a consider- 
able proportion of starchy material in 
the powder; this point is raised to illus- 
trate the views expressed earlier, on the 
desirability of using only fully matured 
wood. 

Now let us examine a tangential sec- 
tion of this conifer. This shows an 
appearance similar to that in Fig. 71, at 
a magnification of 150 diameters. We 
see the tracheids “ A,” which apparently 
do not possess any pits; this is due to the 
fact that the coniferous tracheids are 
more or less, quadrilateral in cross-section 
and only possess pits on the opposite 
faces whose direction is parallel to a 
radius of the cross-section of the stem. 

Passing in between the tracheids and 
pushing them to one side are the medul- 
lary rays. These are seen in cross-section 
as at “B” and are quite numerous. In 
the centre’ of the illustration is seen a 
large médullary ray containing a resin 
duct “GC.” 

Thus we see that the softwood from 
which the majority of wood flour fillers 
are produced is composed of masses of 
pitted tracheids of varying cross-section 
and approximately 1/32-in. long. The 
pitting takes the form of large bordered 
pits sparsely distributed about the 
tracheid which is not very highly lignified, 
in consequence of which the element itself 
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would not appear to 
be very strong 
(mechanically). The 
general structure, 
however, is such that 
large masses of these 
tracheids are inter- 
spersed with con- 
siderable numbers of 
medullary rays, 
which also carry two 
or more tracheids of 
a similar nature, 
thus we get a tightly 
interwoven structure 
of lignified tracheids, 
which, presumably, 
accounts for the 
strength of the wood 
in general. 

Freely distributed 
throughout the structure in both direc- 
tions are the resin ducts, the presence 
of which would appear to be undesirable 
owing to the necessity for removing the 
resin for the purpose of powder making. 

From these remarks it would appear 
that to make the most efficient use of this 
type of wood for filling purposes it would 
have to be broken down in such a manner 
as to leave the tracheid elements whole 
so that their full mechanical strength may 
be developed; we shall, however, dis- 
cuss this in greater detail subsequently. 

The wood also would seem to require 
very careful selection if the inclusion of 
considerable quantities of sugary and 
protein matter is to be avoided. This 
would obviously be one of the first con- 
siderations in cases where the flour is 
intended to produce mouldings requiring 
good electrical properties. 

The presence of natural resin in the 
moulding would appear to be somewhat 
undesirable, due to the possibility of it 
making the moulding brittle. With 
regard to its effect on the electrical pro- 
perties, this is a debatable point, as on 
the one hand natural resin in the form of 
colophonium is a good insulator, but on 
the other hand its acidic properties might 
cause it to be suspect, due to the pos- 
sibility of the occurrence of free acid in 


Fig. 72.—Transverse section of Ballata cane. 
Mag. 150 diams. 
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the moulding. 
Therefore, it would 
appear to be a wise 
precaution to take 
steps for the re- 
moval of natural 
resin, or, better still, 
use a non-resinous 

» wood, which latter, 
as we shall see, 
should hold promise 
of greater mechani- 
cal strength. 

It is now proposed 
to leave this exam- 
ination of the coni- 
ferous for the time 
being and proceed 
to deal in a similar 
manner with the 
deciduous types, but 

before examining this latter it would per- 
haps be as well to have a look at a 
“monocot” wood, as it is the author’s 
opinion that these plants, i.e., the canes, 


have been neglected as a source of supply 


of filling materials. Thus, in Fig. 72, we 
see a transverse section of the stem of a 
Ballata cane at 150 diameters, which 
shows a typical “ monocot ” structure, but 
on comparing it with the stem of the 
maize plant, it will be seen that the vascu- 
lar bundles (A) are very much more 
tightly packed; the basic parenchyma (B) 
occupies only a relatively small per- 
centage of the whole. 

The vascular bundles themselves are 
quite massive structures, very rich in bast 
fibre tissue, which we have seen is highly 
lignified and possesses high mechanical 
strength; such an area is shown at “C”; 
the bundles possess only one large 
vessel with few sieve tubes “S” lying 
adjacent to them. Altogether, the whole 
structure would appear to offer consider- 
able possibilities for use as a source of 
filling powder; in fact, a planimetric 
analysis of the section illustrated shows 
that at least 25 per cent. of the tissue is 
composed of bast fibres, therefore, it is 
suggested that this type of material might 
be worth investigating. 


(To be continued) 
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World’s Industry 
Employs Plastics 


ees ; ‘ 
GENERAL ENGINEERING 


Friction weld join- 

ing of plastics 

developed in U.S.A. 

promises to simplify 

numerous engineering 

assembly _ problems, 

more especially in 

general engineering 

construction in which 

plastic components are embodied’ with 
others of metal. The friction welding 
process is applicable only to thermo- 
plastics and at present can be used only 
in joining compositions of identical 
types. On a laboratory scale, however, 
it is made with some success for the join- 
ing of plastic components to wood and 
to metals. The process demands the use 
of a small high-speed drill press, lathe, 
or smaller machine. One plastic com- 
ponent mounted in a suitable fixture is 
rotated at high speed and brought into 
light contact with the surface to which 
it is to be welded. After a few seconds 
contact “flow” occurs at the abraiding 
faces; at this point rotation is stopped 
and the surfaces are brought tightly 
together using the hand feed of the drill 
or lathe. (‘Materials and Methods,” 
1945/22/1728.) Standards on_ plastics 
form the subject matter of a recent pub- 
lication by the American Society for 
Testing Materials. Containing the most 
recently developed specifications for 
methods of testing plastics, the third 
edition of this handbook presents in a 
convenient form more than 100 specifi- 
cations and tests involved in the produc- 
tion of these, with representatives of 
both producers and consumers (in 
U.S.A.) of the materials under discussion. 
Committee D-20 of plastics was respon- 
sible for the descriptive nomenclature. 
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In addition to this the book contains 33 
methods of testing, 23 specifications, and 
five recommended practices contributed 
by the same committee. ‘In the field of 
electrical insulation will be found 24 
specifications and numerous _ testing 
methods, recommended practices and 
definitions. Committee D-9 is responsible 
for this part of the publication. Further 
details may be obtained from “ Machine 
Design,” 1946/18/159, from which 
journal the publication itself may be 
obtained (price $2.75). “Plaspreg,” a 
plaster of paris base impregnated with 
liquid thermosetting resins subjected sub- 
sequently to curing by heat, forms the sub- 
ject of a paper by Delmonte in “ Machine 
Design,” 1946/18/174. It is shown that 
the resin saturated plaster body retains, 
after completion of treatment, the 
characteristic crystalline structural net- 
work of the natural plaster, although in 
appearance and feel it resembles dies for 
forming sheet metal under the hydraulic 
press, duplicating dies and patterns for the 
Keller machine and contour shapes for 
working acrylic plastics. Obviously, it 
may also be used for general patterns of 
industrial and decorative value. The use 
of a furone resin is recommended in so 
far as it is of low cost, is easy to fabri- 
cate and, used in conjunction with 
plaster, improves the physical, chemical 
and thermal properties of this latter 
material.. Most important, age shrinking 
of the plaster is eliminated. Prior to 
impregnation, parts must be thoroughly 
dried and should, as far as possible, be 
produced in very carefully prepared 
plaster. The impregnation process means 
some delay occurring before the plaster- 
board can be used and it should be borne 
in mind that although the resulting pro- 
duct is stronger than the unimpregnated 
material it, nevertheless, is still relatively 
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brittle. Valve of Neoprene in engineer- 
ing design is discussed by Kosler in 
“ Product Engineering,” 1946/17/61. It 
is shown that the basic properties of 
Neoprene correspond closely with those 
of natural rubber and the material is 
said to compare favourably with the 
latter as regards the following features:— 
Resistance to petroleum and _ oils, 
chemicals, sunlight, dry heat, and flame 
contact, specific gravity, and tensile 
strength are considered at full length. 
During the war the bulk of the Neoprene 
produced was used for gasmasks, lifebelts, 
life rafts, protective coatings and, of 
course, for a multitude of aircraft pur- 
poses. Neoprene 1-32-in. thick is used as 
a substitute for grease on stretch presses 
in aircraft plant. Swiss Standards Associa- 
tion has issued several specifications deal- 
ing with plastics. Specification VSM 
77011 deals with the nomenclature and 
recommends abbreviated designations for 
about 32 plastics; French and German 
terms are covered, for example T-St. 


stands for polystyrene foils; T stands for 
thermoplastics; “fo” stands for foils. 
Standard VSM 77012 deals with toler- 
ances and it is pointed out that moulded 
parts require larger limits than is cus- 
tomary in the specification for metal 


parts. Tolerances are subdivided into 
separate groups, those conditioned by the 
mould and those independent of manu- 
facture. Further tolerances for wall thick- 
ness and for bending deflection and other 
deformation are given. A special specifica- 
tion VSM 77021 deals with laminated and 
non-laminated thermosetting moulding 
materials and includes statements on 
mechanical, electrical and chemical pro- 
perties. VSM 77022 deals with paper, 
textile and. wood laminates, and also 
covers mechanical properties. It is 
pointed out in all standards that the speci- 
fications presented do not conform to cor- 
responding standards published by the 
German Standards Committees. §S.P.I. 
Standard (U.S.A.) for tolerances on 
moulded plastic parts are presented in 
“Product Engineering,’ 1946/17/172. 
The standard presents data collected on 
the moulding tolerances and dimensional 
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stability and moulded thermoplastic and 
thermosetting resins, excluding ~ the 
laminates. Tolerances are presented in 
three sections—fine, standard and coarse. 
The materials dealt with include wood 
flour filled phenolics, cotton flock filled 
phenolics, rag filled phenolics, tire cord 
paper filled phenolics, short fibre asbestos 
filled phenolics, long fibre asbestos filled 
phenolics, asbestos and wood flour filled 
phenolics, mica filled phenolics and un- 
filled phenolic resins. In addition, urea 
moulding compounds with alpha cellu- 
lose fillers and all qualities for electrical 
purposes are also covered. Melamine 
moulding compounds, both with cellulose 
and asbestos fillers and with rag fillers are 
further dealt with. Finally, cellulose 
acetate of medium flow acetate buty- 
rate of medium flow, ethyl cellu- 
lose medium flow, general purpose 
methyl methacrylate and unplasticized 
polystyrene are commented upon. Pro- 
perties and machinability of melamine 
glass cloth laminates are dealt with by 
Fuller in “ Product Engineering,” 1946/ 
17/142. Melamine resin has excellent 
flame resistance and when filled with 
inflammable materials, such as cotton . 
fabric products of pyrolysis, cause any 
resultant flame to be self extinguished. 
New-type GMG laminated insulation has 
been supplied in the form of sheet, U.S. 
Navy adopted glass cloth melamine 
laminates as insulating material for all 
electrical equipment. Melamine panel 
board has high tensile and compressive 
strength and is strongly resistant to bend- 
ing. It is inimical to fungoid growth and 
its moisture absorption is low, this last 
property promoting both dimensional and 
electrical stability. The author summar- 
izes physical and mechanical properties 
generally. Review of developments made 
in the plastic industry in U.S.A. during the 
past year is presented by Rose in 
‘Materials and Methods,” 1946/23/96. 
A new cellulose plastic, cellulose Propion- 
ate, is announced. It is offered under the 
trade name of “ Forticel,” and possesses 
high impact strength, good dimensional 
stability and low moisture absorption. It 
is odourless and is particularly applicable 
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to kitchen ware. Tests have shown water 
absorption ranging from 1-1.7 per cent. 
in an atmosphere of 90 per cent. relative 
humidity, lineal expansion under these 
conditions being only 0.4 per cent. Mini- 
mum moulding temperature for “ Forti- 
cel” is given as 465 degrees F., the 
material beginning to flow at 322 degrees 
F. Ethyl celluloses have been improved, 
particularly with regard to impact 
strength of elevated temperatures. Cellu- 
lose ester plastics are still somewhat 
restricted. Polyethylene is also dealt with 
by Rose, who notes that it retains its 
flexibility and toughness over a wide 
range of temperature. It is the lightest of 
all commercial plastics. Allyl chloride is 
a new thermosetting plastic possessing 
notable high transparency to light. 


Protective coatings 
formulated on_ the 
basis of liquid plastics 
are dealt with by 
Blackmore in “ Pro- 
duct Engineering,” 
1946/17/1. Broadly 
the author examines 
fields of applicability, 
present limitations and future possibilities 
of the system. The close similarity 
between plastic compositions and paints 
is commented upon and whilst production 
methods differ widely in each field, it is 
pointed out that progress in one sphere 
invariably lends material aid to the other. 
The use of alkyd resins, phenolics, ureas, 
melamines, vinyls, vinylidene chlorides, 
polystyrenes and silicones in commercial 
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finish formulations is dealt with at some 
length. Polysulfide synthetic rubbers are 
discussed by Martin in “ Product Engin- 
eering,” 1946/17/65. Types A, FA and 
ST possess the following characteristics: 
in petrol and petroleum + aromatic fuels, 
oils and similar solvents, they swell to 
only a slight extent, they are very stable 
to oxidation by atmospheric air, have 
been in the presence of sunlight and 
ozone. With the exception of type A they 
have good low-temperature properties 
whilst their wear resistance and bend 
strength is adequate. Type A is particu- 
larly resistant to deterioration and swell 
in organic solvents. As compared with 
natural rubber and other synthetics, how- 
ever, they possess certain disadvantages, 
for example, their smell is somewhat 
unpleasant, they tend to undergo plastic 
deformation under prolonged pressure 
and their resistance to low temperature is 
somewhat mediocre. Type ST, only 
recently introduced, resembles type FA 
in its resistance to solvents, but can be 
vulcanized to give fair resistance to plastic 
deformation in compression. Applica- 
tions include paint spray hoses and as 
coatings and impregnates for felts and 
fabrics have a wide diversity of uses 
where resistance to oil, grease and sol- 
vents is required. The materials may be 
used for gaskets and washers. Rede- 
signed mould for the production of a 
rubber check valve is discussed by Wessel 
in “The Machinist,” 1945 /89/2132. As 
a result of the change embodied (manu- 
facture could be transformed on a semi- 
automatic mould press with 50 per cent. 
saving in rubber) not only was the quality 
of the work improved, but production 
costs were reduced. 
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Wood -flour-filled Phenolic 
Resins in Tropical Climates 
By H. GERLAND* 


HE present investigation was 
undertaken to develop a_ testing 

. method for the determination of the 
probable behaviour of a _ phenolic- 
plastic in a tropical climate. The great- 
est demands on plastic components in 
electrical machines are made by a wet, 
hot climate with temperatures between 
20 degrees and 45 degrees C. and rela- 
tive moisture contents above 90 per 
cent. Besides this, desert climates with 


maximuny temperatures of 60 degrees C. 
are, in particular, dangerous to synthetic 
resins. 

As urea resins do not give satisfactory 
service in the tropics owing to their 


tendency to swell and shrink and ulti- 
mately crack, emphasis in the tests was 
laid on phenol-formaldehyde resins, the 
properties of which, assuming the resin 
is correctly cured, largely depend on the 
filler. Now those with wood-fiour filler 
are cheap and easy to mould, but when 
material of this kind is exposed for some 
months in the tropical test chamber, the 
following observations can be made. 
The mouldings swell, change in dimen- 
sions, and the originally smooth and 
bright surface loses its good appearance; 
it becomes matt and the structure of the 
filler used can frequently be recognized. 
Frequently small blisters and_ sticky 
patches are observed; the latter can be 
caused by the separation of softener, 
catalyst, or plasticizer, but it may also be 
due to insufficient curing. Often greyish 
precipitates become visible, and may be 
recognized as due to magnesium salts. 
Mildew formations sometimes occur. 
Much more important, however, is the 
separation of relatively volatile fluids, 
such as ammonia and acetic acid. These 





* “Siemens Zeitschcift,” Vol. 23, 1943, pp. 23-27. 


attack moulded-in metallic inserts and 
may lead to extensive corrosion. Humid 
atmospheres favour such catastrophes. 

Water absorption and_ correlated 
swelling of plastics in the tropical test 
chamber do not provide a complete 
picture, however. Besides the type of 
filler and its structure, the resin content 
and the compression of the material are 
also influential factors. Thus, fine fibres, 
well saturated with resin, absorb less 
water than coarse fibres; 40 per cent. 
resin mixtures have a greater water 
absorption than those with 50 per cent., 
as the filler is, in the latter case, better 
saturated with resin. Black mixtures 
absorb more moisture than brown, as, in 
the latter case, the pigment used is 
usually of an inorganic nature and not 
very hygroscopic. For badly cured 
components, water absorption is invari- 
ably unfavourable. 

Mildew can form on mouldings with 
wood flour, textile,-or paper fillers; the 
resin itself does not support it. It has 
been observed that plastics on the basis 
of resol resins, in particular with beech- 
wood-flour fillers, show more pronounced 
mildew attack than those with novolak 
resins. The free ammonia always con- 
tained in the latter may hinder the 
formation of such cultures. 

Precipitation of magnesium salts .on 
the surface of mouldings may arise 
partly as a result of magnesia present in 
the moulding mass, and, again, on 
account of the free acetic acid. After 
penetrating as a soluble acetate to the 
surface, basic salts are finally formed by 
hydrolysis. The magnesia content 
usually lies between 0.2 to 2.5 per cent. 
(The so-called O-masses contain, as a 
rule, higher magnesia content than the 
S-masses.) 
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The main deterioration to be feared in 
tropical conditions is corrosion of 
inserted metal parts caused by ammonia, 
formic acid, acetic acid and their salts. 
These can be formed both on the inside 
and outside of mouldings. The condi- 
tion for the effective action of these sub- 
stances on metals is the presence of mois- 
ture; heat, simultaneously present in wet- 
hot climates, merely influences the speed 
and degree of attack, which is largely 
dependent on diffusion processes. 

In order to find the prime agent of 
attack, a number of accelerated corro- 
sions tests were carried out on brass, 
copper, zinc and galvanized iron. Strips 
of these metals, of approximately 
equivalent area, were degreased and 
placed in beakers of about 15 c.c. capa- 
city. At the bottom of each beaker was 
placed a cotton-wool pad impregnated 
with 1 c.c. of the medium to be investi- 
gated. The metal strip was placed either 
directly on the pad or suspended in the 
beaker; in the latter case it came only into 
contact with the vapours. The vessels 
were loosely closed and placed in a wet 
chamber, which, in turn, was located in 
an oven for 72 hours at a temperature of 
40 degrees C. Samples were judged 
according to their appearance. The fol- 
lowing chemicals were examined: 
Ammonia, acetic acid, formaldehyde, 
formic acid, phenol, cresol, ammonium- 
acetate, ammonium-formate, magnesium- 
acetate, magnesium-formate. The effects 
of free hexamethylenetetramine .of soft 
beech- and pine-flour, and of damp resin 
powders were also investigated. Novolak 
resin with or without “ hexa ” as accelera- 
tor, and resol resin, were also examined. 


Results 


Ammonia: Acts mainly on copper 
and brass; the surface becomes 
darker and, when in actual contact with 
aqueous solution, basic-salt formation 
occurs at the surface. Zinc and galvan- 
ized iron show, according to the con- 
centration of the ammonia, a more or 
less pronounced white efflorescence. 


Acetic acid: Brass and copper are 
strongly attacked; formation of basic 
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salts on zinc and galvanized iron and 
copper alloys. 
Neutral ammonium-acetate: 
weaker than that of acetic acid. 
Ammonium-acetate with small NH, 
excess: Effect similar to that of neutral 
ammonium-acetate. 


Ammonium-acetate with excess of 
acetic acid: Effect on all metals investi- 
gated, considerably stronger than with 
pure acetic acid. 

Formic Acid: Effect is considerably 
weaker than that of acetic acid. 
Hexamethylenetetramine: 
Ammonium-formate: 
Magnesium-acetate: 
Magnesium-formate: 


Free formaldehyde: Marked white 
efflorescence on zinc and galvanized 
iron. 

The corrosive media were used in con- 
centrations of 2N, N, $N, and 7¢N, and 
only with concentrations 2N and N were 
the described effects obtained; with 
weaker solutions, in general, only colour 
changes of the metal occurred. Solid 
substances, such as wood-flour, hexa- 
methylenetetramine, resins, etc., were 
used in amounts of 1 gm., and no effects 
were observed. 

The results of these rapid tests cannot 
be correlated, quantitatively, with effects 
observed under tropical conditions. As, 
however, standard solutions were used, 
comparable data were obtained. The 
most important result was that acetic 
acid, and, in particular, ammonium-ace- 
tate with slight acetic acid excess, 
showed the strongest effects on metals. 
This is in conformity with actual observa- 
tion in the tropics. Phenol-formaldehyde 
moulding masses containing asbestos, 
textiles and paper chippings, and 
ammonia-free accelerators, produce prac- 
tically no attack on the metals investi- 
gated. Wood-flour-containing masses of 
the same kind give, according to their 
composition, stronger or weaker effects 
on metals. O-masses which, due to the 
presence of wood-flour, always contain 
free acetic acid, usually attack metals 
much less readily than S-masses, as they 


Effect 


No effect. 
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feature no ammonia-bearing accelerator. 

Questions about the origin of the 
ammonia can readily be answered. It‘is 
due to  hexamethylenetetramine or 
materials of similar constitution. In the 
production of the moulding powder, 
ammonia is freed from the accelerators 
by the high temperatures used, whilst 
more is formed later on during the cur- 
ing process in the closed mould. Such 
free ammonia tends to remain in the 
moulded component, and to evaporate 
under moist tropical conditions. The 
simultaneous effect of moisture and heat 
is, at first, to “laosen up” the moulding, 
for instance, by swelling, the moulded 
skin becomes more permeable and 
allows entrapped. gases to dissipate. 
Moulded parts which had been stored for 
several weeks in the tropical test chamber 
show a lower ammonia content than 
before storage. 

Acetic acid is formed from the wood 
flour by dry distillation, for which suit- 
able conditions exist, on a small scale, 
even during the mixing of the powder on 
hot rollers at temperatures up to 
130 degrees C. In particular, however, 
during curing, with temperatures up to 
about 170 degrees C., such acid forma- 
tion is hastened. 

If the same components be produced 
from the same powder at the same tem- 
perature, but with different curing 
periods, analysis shows that greater 
amounts of acetic acid are obtained for 
longer curing periods. Moulded com- 
ponents with wood-flour fillers, the 
amounts of free acetic acid in which has 
been determined before and after storage 
under tropical conditions, give progres- 
sively increasing acid contents. It was 
observed that pine flour evolved smaller 
amounts of acetic acid than beech flour. 

Moulding powders, types S, S*-or O, 
were next subjected to the action 
of hexamethylenetetramine, magnesium 
oxide, magnesium stearate, aluminium 
oxide, free phenol and free cresol, to 
determine the part played by them in the 
splitting off of free acetic acid. “Hexa” 
and magnesium oxide contained in 
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moulding powder of type S lead to a not- 
able increase in acetic acid formation. 
“*Hexa” is dissociated at curing tempera- 
tures into formaldehyde and ammonia, 
which, in turn, react on the wood flour. 
The action of magnesium oxide is not so 
easily explainable, it may, perhaps 
catalyse the heat dissociation of the 
wood flour to acetic acid. Free phenols, 
cresols, and stearic acid show no 
influence worth mentioning on this pro- 
cess, the last-named, indeed, acts rather 
as an inhibitor. 

Further tests were carried out on fully 
compounded moulding powders with 
magnesia contents between 0.5 to 4 per 
cent. and with “ Hexa ” contents between 
3 and 14 per cent., the resin content being 
constant in all cases at 45 per cent. Here, 
again, an increase in the free acetic acid 
produced was observed. In another 
series of tests, moulding powders were 
compounded with varying types and con- 
centrations of resin and with varying 
amounts and types of filler. In the 
tropical test chamber powders of higher 
resin content proved, in general, to react 
more favourably than those of low resin 
content, this fact being attributable to 
the greater degree of saturation of the 
wood-flour fillers, with, of course, a 
simultaneous decrease in the amount of 
wood flour present, and, naturally, a 
diminution in any possible acetic acid 
production. 

It was by this time assumed that free 
acetic acid and/or ammonium acetate 
and ammonia were responsible in the 
main for corrosion of metallic inserts, 
and tests were now undertaken therefore 
to determine a safe limit for these bodies. 
For determining ammonia or ammonium 
salts a Schob cup with ribs was produced 
with moulding temperature 170 degrees 
C. and curing time of 3 mins. The 
3-mm. thick ribs of the cup were broken 
out and each part again broken into six 
pieces of about 1.sq. cm. each; the weight 
of sample was abaut 20 gm. 

The specimen was distilled in a 
Kjeldahl apparatus with 150 c.c. 15 per 
cent. sodium hydroxide, rate of distilla- 
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tion being such that after 30 mins. 100 c.c. 
of distillate was removed. Ammonia was 
estimated by back titration with N / 10 sul- 
phuric acid. Reproducible results were 
obtained when conditions of the test were 
maintained constant. Free acetic acid was 
estimated by taking a 10-gm. sample 
in the form of chips passing through 
a 1-mm. sieve and maintaining as a water 
suspension for five hours at room tem- 
perature in 100 c.c. of water. After the 
stipulated period of immersion, the sus- 
pension was filtered, the precipitate being 
washed to give a final bulk of 150 c.c. 
The filtrate was now distilled with 10 c.c. 
83 per cent. phosphoric acid at such a rate 
that in one hour about 600 c.c. would be 
distilled. The completion of distillation 
was determined by absence of acidity to 
litmus paper in the distilled drops. Acetic 
acid content is estimated by titrating with 
N/ 10 sodium hydroxide. 

To determine the maximum safe 
amounts of acetic acid and ammonia, 
Schob cups as before were made up, 
using phenolic resin with wood-flour 
fillers of various concentrations and 
types. Moulded into the cups were inserts 
of brass, copper, iron and galvanized 
iron; the state of the inserts was observed 
at frequent intervals and any changes 
in the surface of the plastic were noted 
during a period of eight weeks’ exposure 
in the tropical test chamber. Somewhat 
contradictory results were obtained, but 
it proved possible to show that ammonia 
up to 0.015 per cent. and acetic acid up 
to 0.180 per cent. can safely be tolerated. 
Phenolic resins with wood-flour fillers 
giving mouldings containing less than 
0.015 per cent. ammonia are quite harm- 
less as regards the possibility of corroding 
metallic inserts. This small amount of 
free ammonia, incidentally, tends to 
reduce the quantity of acetic acid present. 

Where acetic acid and ammonia con- 
tents of mouldings are above these 
maximum levels, it is not possible to give 
hard and fast decisions as to their prob- 
able behaviour in tropical climates; 
nevertheless it may be assumed that, with 
progressively increasing quantities of 
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ammonia and acetic acid, resistance to 
tropical weathering decreases. 

Unfortunately it does not seem pos- 
sible to establish a commercial standard 
for wood-flour-filled phenolics for use in 
the tropics as too many unknowns occur 
Moulding temperature and curing time 
undoubtedly affect the possible contents 
of free phenol, ammonia, and formalde- 
hyde and exert physical influences, as for 
example upon density, which naturally 
affect capacity for water absorption and 
inter-diffusion in the mass. Wood-flour- 
filled phenolics for use in tropical 
climates would, it appears, demand the 
use of high resin contents, say, 50 per 
cent. or over, with low magnesia con- 
tents and, in the case of Novolak resins, 
no unnecessary excess of hexamethylene- 
tetramine. 

So far as the filler is concerned, soft 
wood is preferable to hard wood. The 
use of rapid curing resins needing no 
accelerators presents an opportunity of 
avoiding the formation of free ammonia. 
On the finished moulding, acetic-acid 
values should not be in excess of 0.18 per 
cent. whilst free ammonia content should 
not exceed 0.015 per cent. 

[It is somewhat regrettable, in view of 
the importance attached by the author to 
what might be termed the “chemistry ” 
of the different types of wood flour, that 
no examination of this was made prior to 
submitting it to test in conjunction with 
the plastic materials themselves. If the 
author’s assumption that pyrolysis does 
occur to some extent during moulding be 
correct (and there seems no reason to 
doubt this), there is some reason to sus- 
pect that, to a smaller degree, it may also 
occur during the actual production of the 
wood flour. This material is an extremely 
poor conductor of heat, and it is inevit- 
able that fairly high surface temperatures 
must arise during its manufacture. It is 
significant that there is a notable differ- 
ence, under the author’s experimental 
conditions, in the production of acetic 
acid from a resin-free flour such as beech, 
and a flour from pine where resin would 
obviously be produced.] 
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MOISTURE-PROOF PAPER PACKS 


Important Results with New Process 


APER manufacturers and all con- 

cerned with packaging for export 
will be interested in a new technique for 
applying polythene coatings to paper and 
fabrics which produces outstanding 
moisture resistance. 

Attention was first focused on poly- 
thene by the wide publicity it received 
from its use as a dielectric in connection 
with radar. Films of this thermoplastic 
have outstanding flexibility and tough- 
ness, negligible water absorption, high 
resistance to the diffusion of water 
vapour, and are chemically inert. They 
are not soluble in any of the usual acids 
or alkalis, and resist chemical attack. 
This accounts for their use in packing 
mepacrine tablets, the factory freshness 
of this sensitive drug being retained 
under the most exacting conditions. 

The new process has been developed 
by Imperial Chemical Industries using 
grade 200 of “ Alkathene,” the particular 





brand of polythene which they manufac- 
ture. It is readily adaptable to the needs 
of the paper trade. 


Simplicity of Coating Method 


The material is first melted at about 
160 degrees C., preferably in an inert 
atmosphere. After filtering, it is passed 
into a heated tray, from which it flows on 
to thoroughly dry paper or fabric. The 
melt is then spread by means of an 
adjustable doctor knife, which is heated. 

Papers and fabrics thus coated are 
glossy and attractive, tasteless, odourless 
and almost water white. They are first- 
class water vapour barriers under both 
temperate and tropical conditions. Paper 
with a coating weight of about 10 Ib. 
double crown has a water vapour 
permeability of approximately 8 gm./sq. 
metre/24 hours when tested at 100 
degrees F. at 90 per cent. relative 
humidity, after creasing under a load of 
6 lb. per inch of crease. 
Coated paper can be heat- 
sealed at 120-150 degrees C. 
The seal is still extremely 
strong at a temperature as 
high as 100 degrees C. Heat- 
sealed containers will, in fact, 
hold boiling water. High- 
frequency heat sealing can- 
not, of course, be used with 
this process. 

Tests already carried out 
on a considerable scale indi- 
cate that polythene-coated 
papers and fabrics are likely 
to find wide industrial appli- 
cations, including the packag- 
ing of many kinds of 
foodstuffs and chemicals. 


Coating machine for -moisture- 
proofing of paper with polythene. 
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Plastics in Germany 


The New Target in Germany is the Science behind the Industries. The 
following are additional Notes from the Official Reports which can be 
obtained from H.M. Stationery Office 


CIOS XXVI-63.—Rohm and Haas, 
Darmstadt, Germany. The plant was 
badly damaged but the unit for making 
methyl methacrylate monomer is essen- 
tially intact. A description is given of 
the preparation of the monomer for 
making “ Plexiglas” from acetone cyan- 
hydrin (98 per cent pure). The polymeri- 
zation was carried out by two processes 
resulting in a “ Plexiglas ” containing 3 per 
cent. of dibutylphthalate and pure methyl 
methacrylate. The process consisted in 
pouring a 30 per cent. polymer syrup into 
cells made of thick glass plate. The 
second or newer process was a mechani- 
cal improvement on the first in the 
preparation of the glass cells. “ Plexi- 
gum” is methyl methacrylate polymer 
either in solid (pearl) form, or in organic 
solvents; either pure methyl methacrylate 
was used or 7 per cent. of methyl acrylate 
was added to yield a somewhat softer 
co-polymer for injection moulding. This 
was stated to eliminate cracking during 
moulding. Polymerization was carried 
out using a dispersing agent, benzoyl per- 
oxide, as catalyst and magnesium 
carbonate. Rohagite was a co-polymer 
of methacrylic acid with either methyl 
methacrylate or methyl acrylamide. This 
was used as a water-soluble glue for 
glueing paper. An alkali was added to a 
water suspension to obtain solution. 
Acroleinharze is a resin sold as a paste 
and used in the crease-proofing of textiles. 


CIOS XXVII-14.—I.G. Farbenindustrie, 
Hoechst/Main. Some additional notes 


contained in this report regarding the 
subject polyurethane. This product, 
which is regarded as an improvement on 
nylon, is looked upon by the I.G. as one 
of their most important discoveries in 
recent years. These plastics result from 
the interaction between di-isocyanates 


with polyhydroxy compounds. A wide 
range of physical properties is possible, 
including some rubber-like substances. 
They are insoluble in water and other 
solvents, possess excellent resistance to 
chemical attack and excellent electrical 
properties. Vinyl acetate was made at 
Hoechst by reacting acetylene with ethyl 
acetate at 400 degrees C., using zinc 
acetate as the catalyst. 


CIOS XVII-68.—Fischer Tropsch Unit 
at Leipzig Gas Works. One of the many 
plants in Germany using water gas as a 
raw material to make fuels, lubricating 
oils, propane and butane and by-products 
which were eventually used elsewhere, 
for the production of chemicals such as 
long chain acids. 


CIOS XXVII-82.—Fischer Tropsch and 
Allied Processes. This report is the result 
of a visit to the Kaiser Wilhelm Institute, 
whose director from 1912 to 1943 was 
Dr. Franz Fischer. This process, which 
was carried out in various parts of the 
country, had one of its largest factories 
at Sterkrade in the works of Ruhrchemie 
A.G., which produced some 62,000 tons 
of hydrocarbon products per year. In 
addition to these materials, raw 
chemicals such as ethylene and propylene 
were converted in their works by the 
chlorhydrin process or into glycols. 


CIOS XXVII-85.—I.G. Farbenindustrie 
A.G., Ludwigshafen and Oppau. At this 
factory some 60,000 tons of plastics were 
made per annum. I.G. did not produce 
phenol formaldehyde moulding powders. 
Their. phenol formaldehyde resins were 
made for the manufacture of lacquers and 
acid-resisting paints. Para tertiary butyl 
phenol was produced by combining iso- 
butylene with phenol in the presence of a 
catalyst. The butyl phenol was used 
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largely for the manufacture of Koresin. 
Manufactures, including Pollopas, the 
well-known urea formaldehyde moulding 
powder, Plastopal, a urea formaldehyde 
resin converted into lacquers and Melo- 
pas, which was made from Melamine. 
Substitution of Melamine for urea reduces 
the brittleness of the filler. Kaurit KF 
and Kauritleim were urea formaldehyde 
condensations used for textiles and for 
the glueing of plywood. Igamide A was 
a condensation product of adipic acid and 
hexamethylene - diamine. Polythylene 
(Lupolen) was made at Ludwigshafen in 
two grades. One—a molecular weight of 
about 2,000 to 3,000, and the other a 
molecular weight of about 20,000. Rated 
production at Ludwigshafen of mono- 
meric styrene in 1943 was 14,000 tons per 
year. Buna S was manufactured at the 
rate of 2,000 tons per month. Interesting 
new vinyl products were vinyl benzoate 
made from benzoic acid and ethylene and 
vinyl pyrrolidone which was made from 
1.4 butanediol. The vinyl pyrrolidone was 
polymerized resulting in a water-soluble 
polymer. This product, known as 
Kollidon or Periston was used as a sub- 
stitute for blood plasma. 


CIOS XXIX-62.—Investigation of 
German Plastics Plants. 

Part 1 deals with Anorgana G.m.b.H., 
Gendorf, and with the ethylene and poly- 
ethylene made there. The process of 
manufacture of ethylene by the catalytic 
hydrogenation of ethylene is given. This 
method is cheaper than making the gas 
from potato alcohol. The plant at Gen- 
dorf for the manufacture of polyethylene 
(Lupolen H) was in course of erection, the 
final product stated to correspond to the 
I.C.I. material. The general process 
includes the compression of ethylene to 
25,000 Ib. per sq. in., the catalyst being 
oxygen. The plant is designed to pro- 
duce 5 tons per month. At Gendorf there 
is also a plant for the production of 
Luvitherm, an orientated unplasticized 
polyvinyl chloride film. The polymer is 
first sieved into a ball mill and then rolled 
on steel rubber-rollers where the polymer 
is maintained at 165 degrees for 5-10 
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minutes at a speed of 11 m. per minute. 
The material is then cut off the rolls and 
transferred to a calender for reduction to 
film. This is a three-bowl vertical machine _ 
heated by steam, the top and bottom rolls 
being adjustable at each end. The thick 
sheet from the rollers is fed down a chute 
into the lower nip of the calender, the 
bowls being maintained at 165-170 
degrees. One of the most interesting 
features in this production is the control 
of the thickness of the film which is main- 
tained by the use of an electric micro- 
meter. If the film thickness passes out- 
side the tolerance set, coloured lamps on 
the instrument board warn the operator 
to hand-set the calender bowls. Another 
interesting feature is the stretching of the 
film between two horizontal rollers. The 
upper roll softens the film by heating it, 
while the lower one stretches the soft film 
and then cools it. The plant is designed 
to make 8-10 tons of film per month. The 
result of this process is to improve the 
tensile strength in the direction of stretch 
to more than double that of the 
unstretched condition, which is 550 kg./ 
sq. cm. to 2,000 cm. kg./sq. cm. Across 
the stretch the strengths are diminished. 
Part 2 of this investigation includes a 
description of the works of Dr. Alexander 
Wacker, Burghausen, where the produc- 
tion of cellulose acetate and polyvinyl 
chloride was carried out. With regard to 
the first named, an interesting addition 
was the production of cellulose acetate 
wool, the dope solution being fed into 
gear-spinning pumps and filtered through 
a candle filter to which spinning jets were 
attached. The production of vinyl 
chloride monomer is normal, that is from 
acetylene and hydrochloric acid, an inter- 
esting point being the use of dry 
hydrogen chloride made by thermal 
cracking of tetrachloroethane. The pro- 
duction of the polymer at this plant is by 
the granular polymerization batch pro- 
cess. The charge for an autoclave being 
600 Ib. of monomer, 13,200 Ib. water, 
8.8 lb. of benzoyl peroxide as a 30 per 
cent. water solution; the emulsifier used 
is an 85 per cent. hydrolized polyvinyl 
acetate. This is interesting since normally 
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sulphonic salts are used elsewhere in Ger- 
many. The polymerization temperature 
is 37-40 degrees C., which is maintained 
for 50 hours. The product is not a true 
emulsion but a suspension of polymer in 
water. The charge is then fed into a con- 
tinuous centrifuge and then to a 
continuous dryer. The dried P.V.C. is 
then ground in a mill to size. 

Vinyl acetate—This plant has a capa- 
city of 250 tons per month. The raw 
materials, acetylene gas and 99.8 per cent. 
acetic acid, are purified especially with 
regard to moisture. Both are brought 
together in an evaporator, the gases thence 
passing through two heat exchangers, the 
temperature rising to 160-190 degrees C., 
then passing through the converter over 
the catalyst which is activated carbon 
impregnated with zinc chloride. The 
crude monomer condensate collected 
therefrom contains approximately 40 per 
cent. vinyl acetate. This passes into a 
fractioning column in which is added 
hydroquinone as stabilizer. The final 


product is 99.5 per cent. vinyl acetate. 
The polymerization plant is carried out in 


four ways, namely, 
suspension, or block. 

Polyvinyl alcohol—30 tons per month, 
polyvinyl acetal 5 tons per month, poly- 
vinyl butyral and polyvinyl chloride 10 
tons per month, were also manufactured 
here. The last named was sold for 
lacquers, adhesives, and artificial shoe 
soles. Dr. Wacker was probably best 
known originally for his artificial shellac 
resin; this was made from acetaldehyde 
by heating with caustic soda under reflux. 
Some interesting uses of polyvinyl 
chloride and polyvinyl alcohol are also 
given in this section, among them being 
the production of bicycle tyres, shoe soles, 
raincoats, driving belts, laces and cords, 
hammer heads, gloves, petroleum hoses, 
glider tow ropes, etc. 

Part 3 deals with .the Munich area 
targets, the greater number of which, 
including Knoll A.G., Lignin G.K., Jos. 
Ernst, Rudorf MHacklechner, Edmund 
Janich, Franz Unterluganer and Otto 
Perutz were badly damaged and technical 


solvent, emulsion, 
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information could not be obtained. At 
the works of Dr. Alexander Wacker, in 
Munich, vinyl acetate was made for poly- 
merization, using zinc chloride, although 
it was also stated that zinc acetate is the 
better catalyst. An interesting statement 
obtained here was the fact that copoly- 
mers of vinyl chloride and vinyl acetate 
did not give high molecular weight poly- 
mers. A mixed polymer with vinyl 
chloride always reduces the thermal 
resistance. Furthermore, the molecular 
weight of P.V.C. is related to the insula- 
tion properties, resistance rising with the 
molecular weight. P.V.C. was largely 
used as a leather substitute, the plasticizer 
(tricresylphosphate) for shoe soles was 
50/50 by weight. With regard to poly- 
vinyl acetate for adhesive purposes, a low 
molecular weight polymer (5,000-10,000) 
was best. As the molecular weight in- 
creases, the adhesive power decreases. 

' Part 4 deals mainly with an interview 
with Dr. Otto Jordan, who is a member 
of the I.G.; he gave information on the 
following points. The various grades of 
polystyrene are as follow: Grade 2 has a 
melting point below 65 degrees, and was 
plasticized with dibutyl phthalate. It 
was developed by one firm for coating 
ammunition and grenades, and was also 
used as a vehicle for luminous paints 
inside tanks because of its waterproof 
qualities. Grade 3, with a melting point 
of 65-70 degrees, was produced at the 
rate of 350 tons per month for injection 
moulding. Grade 4, with a melting point 
of 70-75 degrees, is more heat-resistant 
than Grade 3. Grade EN, with a melt- 
ing point of 80-85 degrees, is a copolymer 
of 70 per cent. styrene and 30 per cent. 
acrylonitrile; the melting point can be 
raised to 100 degrees C. by the addition 
of 0.1 per cent. divinylbenzene. The use 
of this special grade was for the produc- 
tion of type for printing, as the shrinkage 
was very low. Grade B, produced at the 
rate of 1 ton per month, is a copolymer 
of styrene with 30 per cent. butyl acry- 
late. It gave a film more flexible than 
any of the others. Although I.G. did not 
produce thin sheets from polystyrene, 
the Norddeutsche Seekabel developed 
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machines and a product called Styrofiex, 
which was a straight polystyrene made 
into foils and stretched to get improved 
qualities. Another interesting develop- 
ment was the grinding of leather scrap 
with Acronal or polyvinyl acetate emul- 
sions. Acid or alum was added to the 
beater precipitating the emulsion in the 
fibres. The latter was then made into a 
cardboard-like structure, which was used 
for the inner soles of shoes. 

Part 5 deals with Rohm and Haas, of 
Darmstadt, who were the sole producers 
of methyl methacrylate in Germany. 
They had two plants, one at Darmstadt 
producing 18,000 square metres of Plexi- 
glas per month, and the other at Mitten- 


walde, producing 35,000 square metres ° 


per month; the thicknesses varied 
between 0.5-50 mms. In addition, 12-15 
tons per month of moulding powder were 
produced during 1943, and dental pow- 
der was produced at the rate of 15 tons 


per month. The monomer was produced 


by the standard acetone cyanhydrin 
method. Butyl methacrylate was also 


made by a similar method, the ester con- 


taining tannic acid as. an_ inhibitor. 
Methyl methacrylate polymer in granular 
form was manufactured by this company 
for dental purposes, and for injection 
moulding for the production of electrical 
parts, cover lights, compasses and so on. 

Rohagit is an alkali-soluble copolymer 
made with.65 per cent. methacrylic acid 
and 35 per cent. methyl methacrylate. Its 
main use appears to be as a thickening 
agent for emulsions for stiffening fabrics, 
and as an emulsifying agent. 

Part 6 deals with Wacker and Doerr, 
compression moulders, of Niederram- 
stadt. Employs 500 and presses with 200 
tons highest capacity.. 

Part 7 deals with the I.G. Farbenindus- 
trie of .Ludwigshafen. Much of the 
information enclosed therein has been 
already given, but the following applica- 
tions are worth detailing. The method of 
applying P.V.C. as a lining to vats is as 
follows:—The metal surfaces are cleaned 
free from rust and then degreased and 
painted with adhesive. This adhesive is 
made by dissolving Igelit PC (chlorinated 
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P.V.C.) and methylene chloride. The 
solvent is evaporated by heating and the 
final sheet pressed into place, while the 
adhesive surface is hot and tacky. Joints 
are made by blowing hot air on to the 
two agents to be joined and using a metal 
rod or wire to push the two surfaces 
together. Bristles were made from 
P.V.C. in a screw extruder, but the 
bristles were not stretched. Only 1-2 per 
cent. of plasticizer is added to Igelit PCU; 
the lubricant was octadecyl alcohol. 

Part 8.—Dr. K. Raschig’s work on the 
phenolic resins is well known to all scien- 
tists and the description of his works 
at Ludwigshafen is, therefore, most inter- 
esting. The firm distils coal tar, the main 
products therefrom being cast phenolics 
in block, rod, and sheet form, lacquer 
resins and moulding powders. The output 
of cast phenolics is (Dekorit) 40-50 tons 
per month. Heat-hardening resins, sold in 
aqueous or alcoholic solutions, were pro- 
duced at the rate of 200 tons per month 
(based on solid content), while the Novo- 
lak type was produced at the rate of 150- 
200 tons per month. These were used as 
heat-hardening lacquers and as glue for 
plywood or in paper making. 

Moulding materials using wood-flour, 
slate powder and china clay as fillers were 
produced at the rate of 400 tons per 
month. A 100 per cent. moulding resin, 
Vigopas, was also originally made but 
has been discontinued. Moulding powders 
were made by a continuous process; the 
resin is ground (with hexamethylenetetra- 
mine when this is used) and is then mixed 


- with the fillers and other ingredients in 


a large blender. The mixture is then 
transferred to mixing rolls, the feed here 
being of the screw type, and to a vibrating 
shute which delivers the material to the 
centre of a pair of rotating rolls. The 
sheet forms on both sides of the front 
roll of which about 7 ins. from the end 
two grooves are cut and two wheel-type 
cutting knives are located. When the 
moulding sheet reaches the wheels it is 
stripped off. Final grinding is done in a 
hammer drill. Different grades of material 
are controlled by variations in the feel of 
material to the roll. 
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Plastics 


from 


Petroleum 
Mf 


H. RONALD FLECK, 


M.Sc., F.R.I.C. 


PETROLEUM always has had a very 

definite news value, but at the present 
time in this immediate post-war period 
it fills the minds of technicians and 
laymen alike more than ever. The 
adroit manceuvrings of politicians and 
delegates at conferences appear to be 


The two photographs shown, illustrate the distilla- 
tion plant and (right) the Edeleanu (sulphur dioxide 
treatment) plant of the Manchester Oil Refinery. 
While production here does not embrace many 
of the chemicals described by the author, it is 
hoped that British refining will eventually do so. 
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directed at control of petroleum deposits 
and pipe-lines to refineries. Roughly 
speaking, the larger oil deposits come 
within the orbits of three of the main 
Powers; the U.S.A. controlling her home 
and Continental resources; the U.S.S.R. 
controlling her home resources and 
at the moment some of the Rumanian oil- 
fields; and the British Empire controlling 
Arabian and East Indian deposits within 
the sterling bloc. We have, therefore, a 
dollar area of oil deposits, a sterling area 
of oil deposits, and a closed system 
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a limitation of the preference granted to 
members of the sterling area. With- 
drawal from the dollar area and exclusive 
buying of petroleum within the sterling 
area is not practicable because of food- 
stuff requirements from the U.S.A., and 
we see that an apparent impasse has been 
created, retreat from which will require 
most delicate handling and a very rapid 
stocktaking on logistic principles. 
Deposits of crude oil occur within our 
own shores, but at the moment the 
extent of these deposits is not known 





operating within the U.S.S.R. The fin- 
ances of the world are in a chaotic state 
due to the unprecedented expenditures 
incurred during the war, and, in particu- 
lar, the finances of this country are at a 
very low ebb. In order to purchase 
petroleum and its products we must buy 
either in the dollar area or the sterling 
area. To buy petroleum in the dollar 
area will necessarily involve this country 
in a vast borrowing campaign, carrying 
with it the acceptance of the Bretton 
Woods proposals for an international 
monetary fund, the setting up of gold 


once more as a fiduciary standard, and 





with any great degree of accuracy. 
During the war years these deposits have 
been worked systematically for the first 
time, with the result that an annual crude 
oil production of some 100,000 tons has 
been achieved. But this amount repre- 
sents only about 1 per cent. of our annual 
requirements of crude oil, and is equiva- 
lent to about 10 tankers from the U.S.A. 
Various wild assumptions are sometimes 
made as to the deposits in this country, 
but at the moment no accurate figures 
are available, although a detailed survey 
is being made under the auspices of the 
appropriate Ministry. Indigenous oil, 
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then, is a proven fact, but it remains to 
be seen whether the amount available 
will ever be sufficient to make us inde- 
pendent of outside sources, and also 
whether the quality of the oil will lend 
itself satisfactorily to treatment in the 
refinery. 

We must remember that although the 
world output of crude oil has risen from 
about 20,000,000 tons in 1900 to 
270,000,000 tons in 1938, the mechaniza- 
tion of the world is steadily increasing 
and the call for more oil becomes insist- 
ent and urgent. High-volatility spirit, 
petrol or gasoline, is the greatest neces- 
sity in this era of internal-combustion 
engines, yet less than 25 per cent. of the 
crude oil is immediately available as 
motor spirit, so that increasing produc- 
tion of petrol led, in the past, to increas- 
ing production of relatively unwanted 
heavy oils of the kerosene type. These 


oils had to be sold in competition with 
coal as fuels on the basis of a declared 
calorific value and as such represented a 
heavy expense to the oil companies. It 


is as well to digress here for a moment 
to examine the technical basis of the oil 
companies. It was realized at a very 
early stage in the development of the 
industry that unless adequate research 
work was undertaken, the industry would 
be unable to run on economic lines. The 
oil industry lives by the research work 
carried out by its technicians and they 
serve their industry well. The quality of 
the research work carried out under the 
zegis of the oil companies is amazingly 
high and represents one of the greatest 
modern contributions to the science of 
organic chemistry. The research work 
falls naturally into two main divisions, 
fundamental or basic reaction principles 
and utilization. This combination of 
conceptions has enabled the companies 
to understand the molecular construction 
of crude oil and to re-arrange the mole- 
cules to their best advantage. 

As obtained from the wells, crude oil 
is a complex mixture of hydrocarbons, 
both gaseous and liquid, containing com- 
bined sulphur. The gaseous portion of 
this mixture consists of the lower satu- 
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rated hydrocarbons such as_ pentane, 
hexane, heptane, etc, and the higher boii- 
ing fractions are complicated mixtures of 
saturated and unsaturated hydrocarbons. 
This heterogeneous mixture of organic 
liquids is to some extent separated into 
fractions by the process known as refin- 
ing. Normally, refining is carried out in 
the country of origin of the oil, either at 
the well head or at the end of a pipe- 
line to the nearest port or sea coast town. 
The refined products are then shipped to 
the ports of overseas customers or 
delivered by tank wagons for internal 
usage in the country of origin. In this 
country a courageous attempt to carry 
out refining of oil has been made, with 
considerable success, by the Manchester 
Oil Refinery, an independent organiza- 
tion outside the ring of oil companies. 

The author has recently had an oppor- 
tunity of visiting the works operated by 
this concern, and a detailed description 
of the methods adopted will be of value 
in the development of the main theme 
of this article. 


Refining at Manchester Oil Refinery 

The crude oil is known as “topped” 
oil; it has been freed of the dissolved 
gases and most of the volatile gasoline 
and kerosene fraction by a straight atmo- 
spheric distillation. The resulting topped 
crude oil is shipped in tankers straight 
up the Manchester Ship Canal and is 
pumped directly from the ship into 
storage tanks ashore. From these tanks 
the oil is pumped into the atmospheric 
distillation chamber, where any residual 
gasoline and kerosene is vaporized by 
heating, the vapours being condensed and 
run off into storage. The crude oil is 
now distilled in a partial vacuum, the 
vapours being condensed in a fractionat- 
ing tower. The heavier molecules of 
higher viscosity oil condense low down 
in the column and flow from side pipes 
into receivers, lighter molecules condense 
at a higher level, and a third fraction 
condenses near the top of the column. 
Heat exchangers are used in this dis- 
tillation, the incoming crude oil being 
led in counter current pipes through the 
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hot distillate pipes. The cold crude oil 
is thus preheated by the distillate, which 
is in turn cooled, the heat used in the 
process being thus conserved and running 
costs of the plant being reduced. The 
residue in the still is blown with steam 
to remove all volatile matter and then 
pumped out as fuel oil. The three frac- 
tions from the fractionating column form 
the basis of lubricating oil, but first the 
unsaturated hydrocarbons’ must be 
removed to avoid undue gumming during 
engine use. Advantage is taken at this 
stage of the reaction between unsaturated 
hydrocarbons and liquid sulphur dioxide, 
and the fact that the sulphonated bodies 
thus formed are soluble in the liquid 
sulphur dioxide. This process is known 
as the Edeleanu process, and is operated 
on a counter-current system. The par- 
ticular fraction under treatment is 
pumped into a reaction chamber and the 
solvent pumped in in such a way that a 
very intimate mixture is achieved. After 
settling and separation into two layers, 
the solvent is pumped off to react with 
more crude oil distillate, the first treated 
oil fraction being again mixed with fresh 
liquid sulphur dioxide; the general direc- 
tion of the oil is downwards and of the 
solvent upwards. The “raffinate,” or 
extracted oil, passes on to the dewaxing 
plant, where a small quantity of amor- 
phous wax is removed by adding benzole 
and a crystalline wax, freezing the mix- 
ture and filtering off the benzole- 
crystalline wax-amorphous wax solid 
system under suction. Residual benzole 
and sulphur dioxide are removed from 
the dewaxed oil by evaporation, and the 
resulting lubricating oil pumped forward 
to storage or to further chemical refining. 
The sulphur dioxide extract is evaporated 
to recover the solvent and the complex 
residue of sulphonated hydrocarbons 
reserved for subsequent refining. 

In the manufacture of transformer oils, 
white oils and liquid paraffin for medi- 
cinal purposes, the raffinate is further 
treated with oleum, concentrated sul- 
phuric acid containing 20 per cent. of , 
sulphur tri-oxide—which converts por- 
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tions of the oil into petroleum sulphon- 
ates. These sulphonates are extracted 


with alcoholic caustic soda, and the result- 
ing products have very great value as 
emulsifiers. The oil is finally treated hot 
with clay and filtered in filter presses. 


Formation of Gaseous Products 

As we shall see later in this article, the 
gaseous products of the oil wells are of 
paramount importance to the plastics 
industry, and these gaseous products are 
missing from the crude oil delivered to 
this Manchester factory. The research 
department have evolved a_ process 
depending on the controlled heating of 
oil in the presence of a catalyst, which 
enables the larger oil molecules to be 
broken down or “ cracked” into smaller 
molecules of gaseous type having an 
unsaturated structure. By this process 
the oil is broken down into a 50/50 
mixture of gaseous and liquid hydro- 
carbons, the gases being largely methane, 
ethylene and propylene, and the liquid 
consisting largely of aromatic hydro- 
carbons having a cyclic structure, such 
as benzene, toluene and cyclopentane. 
These aromatics are in a high state of 
purity and will eventually form the basic 
raw materials for plastics manufacture. 
This pionéer work is of immense interest 
to the home plastics industry, and the 
author is indebted to the Manchester Oil 
Refinery for permission to publish this 
short account of their endeavours in this 
field of modern alchemy. 


The fact that crude oil contains only 
about 25 per cent. of highly volatile 
hydrocarbons suitable for use as fuel in 
internal-combustion engines has led to 
the widespread introduction of “ crack- 
ing ” processes in which the higher hydro- 
carbons are broken down into smaller- 
sized molecules having greater volatility. 
The cracking process is chemical in 
nature, being the application of tempera- 
ture and pressure under rigidly controlled 
conditions. The cracked petroleum can 
be re-formed into saturated hydrocarbons 
by suitable adjustment of the conditions, 
the ratio of olefines (unsaturated hydro- 
carbons) to paraffins (saturated hydro- 
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carbons) being roughly one-third olefines 
to two-thirds paraffins. Hydrogen is also 
set free in this cracking process, and the 
general type of reaction is exemplified by 
the following equations showing the pro- 
duction of (a) ethylene from ethane, (b) 
ethylene or propylene from propane, and 
(c) ethylene, propylene or butylene from 
butane. 


(a) CHsCHs ——> CHe = CHa + He 


(b) CHs.CHa.CHs——> CH2 = CHe + CHa 
or CH3.CH =CHe + Ha 


(c) CHs.CHe.CH2.CHs ——> 

—> CHe = CHa + CHs.CHs 
or CHs.CH = CHa + CHa 
or CHs.CHe.CH = CHe + He 


Secondary reactions can also be 
brought about if the conditions chosen 
are fairly mild, as, for example, the pro- 
duction of butadiene, propylene methane 
and hydrogen from butylene (in turn pro- 
duced from butane) 


2CHs.CH2e.CH = CHe —> CHe = CH.CH = 
= CHe + CHs.CH = CHe + CHs + He. 


The unsaturated gaseous hydrocarbons 
produced by the controlled cracking of 
petroleum are exceedingly reactive in the 
chemical sense and can form the basis 
of many chemical syntheses, leading up 
to the formation of plastic materials. It 
will be sufficient for the purposes of this 
article if we consider four of these gases, 
namely, ethylene, propylene, butylene 
and butadiene. 


Ethylene.—CH, =CH,. Colourless gas, 
having a faint sweetish odour. It will 
unite directly with chlorine and bromine 
to form ethylene dichloride and ethylene 
dibromide, respectively. 

Ethylene dichloride may be chlorin- 
ated directly, in the presence of a metallic 
catalyst to give  1.1.2-trichlorethane 
CH.CI.CHCI, from which vinylidene 
chloride (1: 1-dichlorethylene) may be 
prepared by the action of an ‘aqueous 
suspension of calcium hydroxide:— 


2CHeCl.CHClz + Ca(OH)2 —> 2 CHa = 
= CH.Cle + CaCle + 2H20 


Vinylidene chloride is a clear, colour- 
less liquid boiling at 31.7 degrees C., 
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which is capable of chain polymerization 
to form a thermo-plastic polymer. 

Vinyl chloride may be obtained by the 
action of alcoholic potash on ethylene 
dichloride CH,CI.CH.Cl + KOH —> 
——> CH, = CHCl + KCl + HO. 
vinyl chloride thus produced is the raw 
material for the preparation of polyvinyl 
chloride. 

Ethylene glycol—a dihydric alcohol 
sometimes used in the preparation of 
flexible alkyd resins—is obtained by the 
controlled oxidation of ethylene by 
aqueous permanganate solutions. 


CHe = CHe + O + HxO—> 
—> CHe(OH).CH2(OH). 


Hypochlorous acid in aqueous solution 
converts ethylene into the corresponding 
chlorhydrin CH, = CH, + HOC] —> 
—> CH,CIL.CH,OR). 


CHa 
Ethylene oxide | >O is formed by 
CHa 
the action of potassium hydroxide on 
ethylene chlorhydrin by elimination of 
the elements of hydrogen chloride. 

The gaseous ethylene can be poly- 
merized at about 500 degrees C. and 15 
atmospheres pressure to give good yields 
of butene CH,.CH,.CH = CH, and 
under controlled conditions cyclization 
and polymerization of ethylene to ben- 
zene has been shown to be quite prac- 
ticable. Chain polymers of ethylene are 
widely prepared in this country by sub- 
jecting gaseous ethylene to very high 
pressures (about 1,200 atmospheres) at 
temperatures varying from 100 degrees 
to 200 degrees C. The polymers obtained 
in this process are thermoplastic and have 
excellent electrical characteristics; they 
can be injection moulded and have the 
advantage that low injection pressures 
only are necessary during the moulding 
cycle. 

Probably one of the most interesting 
uses for ethylene will be in the prepara- 
tion of styrene. Ethylene can be readily 
converted into ethane by reduction, and 
into ethyl chloride by chlorination of the 
ethane. The next step in the synthesis is 
the application of the Friedel-Crafts 
reaction, ethyl chloride being passed into 
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C) CH, 
wee T + NaCN —> | 
Cl 


CH, CH,OH 


benzene in the presence of anhydrous 
aluminium chloride. Ethyl benzene is 
produced in this manner, and is then sub- 
jected to a cracking process to eliminate 
hydrogen from the side chain, the pro- 
duct being phenyl ethylene or styrene as 
it is more usually termed. The cracking 
process is carried out continuously, ethyl 
benzene being passed through iron tubes 
heated at 650 degrees C., the issuing 
vapours are chilled to crystallize the 
styrene which is then filtered from 
unchanged ethyl benzene. The ethyl 
benzene is returned to the cracking tubes 
and the cycle repeated. 

Considerable research work has been 
carried out on this process and a new 
method has been developed for the direct 
union of ethylene and benzene working 
at small positive pressures and tempera- 
tures in the neighbourhood of 90 
degrees C. Anhydrous aluminium 
chloride is used as catalyst and the ethyl 
benzene produced is extremely pure. 
Since both ethylene and benzene can be 
produced from petroleum by cracking, 
styrene production can now be inde- 
pendent of coal production. Polystyrene 
is a very important thermoplastic material 
and its production from petroleum should 
make it very much more freely available 
than has been the case. 

Another important reaction of ethylene 
leads to the formation of one member of 
the acrylate series of thermoplastic 
materials. Ethylene chlorhydrin, formed 
either by the direct union of gaseous 
ethylene and hypochlorous acid, or by 
passing hydrogen chloride into ethylene 
glycol at 100 degrees C., will react with 
sodium cyanide to form the correspond- 
ing hydroxycyanide or cyanohydrin. 
Dehydration of the cyanohydrin leads to 
the formation of acrylonitrile, a most 
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H,SO, Fr cron CH,OH # .CO.0.CH, 
Co 

CH, CH, CH; 

Acrylonitrile Acrylic acid Methyl acrylate 


if .CO.0.CH; 


CH, 
Methyl acrylate 


important intermediate in the production 
of synthetic elastomers of the Perbunan 
type. Nitriles can be hydrolized by 
means of concentrated sulphuric acid to 
carboxylic. acids, acrylonitrile yielding 
acrylic acid under these conditions. On 
esterification with methyl alcohol methyl 
acrylate is formed. Methyl acrylate is 
usually produced from ethylene cyano- 
hydrin by simultaneous dehydration, 
hydrolysis, and esterification with concen- 
trated sulphuric acid and methyl alcohol. 
The equation for these reactions is shown 
above. 

Acrylonitrile can also be produced by 
the direct union of ethylene oxide (pre- 
pared by the action of caustic potash on 
ethylene chlorhydrin) and hydrocyanic 
acid. 


er 


ee 


’ sedi oxide 


+H 


CH. 
+HCN—> |} 
CH 


hee 2 
Acrylonitrile 


Propylene.—CH,.CH=CH.,. A colour- 
less gas having similar properties to 
ethylene. It undergoes most of the 
reactions detailed above for ethylene 
forming propylene oxide, propylene 
glycol, propylene chlorhydrin, etc. 

Of interest from the plastic point of 
view is the preparation of glycerol—used 
in the manufacture of alkyd resins—from 
propylene. Propylene unites directly 
with bromine to form propylene dibro- 
mide, and this, in turn, is brominated in 
the presence of iron to the corresponding 
propylene tribromide. The bromine 
atoms are displaced by acetyl groups with 
the aid of silver acetate, yielding propenyl 
or glyceryl triacetate. This substance is 
then hydrolized to glycerol by means of 
aqueous alkali. Although this synthesis 
is practicable and has been used for 
preparing glycerol during war-time, it is 
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doubtful whether it can compete on a 
cost basis with the glycerol obtained as 
a by-product of soap manufacture. 

When propylene reacts with hypo- 
chlorous acid the chlorhydrin is formed. 
The removal of the elements of hydrogen 
chloride from propylene chlorohydrin 
gives rise to an unsaturated alcohol—allyl 
alcohol CH, = CH. CH.(OH)—the esters 
of which show great promise in the 
plastics field. These esters are capable of 
polymerization, using benzoyl peroxide 
as catalyst, to form long chain polymers 
having thermoplastic properties and good 
electrical characteristics. 

Propylene is convertible into iso-propyl 
alcohol by union with hydrobromic acid, 
and subsequent removal of the bromine 
atom with moist silver oxide. -It is 


probable that industrial manufacture of 
this alcohol will eventually be adopted, 
Owing to its importance as a solvent. 

An interesting extension of organic 
syntheses from propylene permits of the 
preparation of methyl methacrylate by 


the following route:— 


Propylene—>propylene chlorhydrin—> 
iso-propyl alcohol—>acetone—>acetone 
cyanohydrin—>methyl methacrylate. 

This route depends on the oxidation of 
iso-propyl alcohol to acetone by means of 
chromic acid, treatment of the acetone 
with hydrogen cyanide to form the 
cyanohydrin and the subsequent simul- 
taneous hydrolysis and esterification of 
the cyanohydrin to the methyl metha- 
crylate. 

Similarly, methyl methacrylate can be 
prepared directly from propylene chlor- 
hydrin via the cyanohydrin, which is 
simultaneously dehydrated and esterified. 

CHs CHs 


dus + Hod -—~> dua + NaCN —> 


CHe CH20H 
CHs CHs 


| | 
—> CGILCN— COOOCH, 


CH20H brn 


In view of the. great reactivity of 
propylene, it is probable that many more 
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developments will quickly follow the 
industrial preparation of the gas in con- 
siderable quantities. Chain polymers of 
the type of polythene from ethylene are 
theoretically possible in the case oi 
propylene, and indeed from all of the 
gaseous members of this homologous 
series. 


Butylene.—C,H,. There are three pos- 
sible isomeric butylenes—normal butylene 
CH,.CH,.CH=CH.,, 8-butylene CH,.CH 


=CH.CH,, and iso-butylene - 2C=CH 

3 
All three are colourless gases, the first two 
being derived from normal butane, and 
the third from iso-butane. They exhibit 
the normal reactions of olefines, combin- 
ing with chlorine, hypochlorous acid, 
hydrobromic acid, and forming oxides 
and glycols. 

Iso-butylene has found industrial 
application through its co-polymer with 
butadiene, giving rise to the well-known 
synthetic elastomer Butyl rubber. 

As in the cases of ethylene and propy- 
lene, the butylenes are very reactive and 
will undoubtedly form the basic raw 
materials for many new syntheses of 
industrial significance. 

Iso-butylene will unite directly with 
hydrogen chloride to form the tertiary 
butyl chloride (CH,),CH.CH.Cl. By 
making use of the Friedel-Crafts reaction 
between tertiary butyl chloride and 
phenol, the very valuable subsfituted 
phenol, para-tertiary butyl phenol, is 
produced from phenol and iso-butylene 
in the presence of anhydrous aluminium 
chloride as a catalyst. By a similar pro- 
cess to that used in the case of propy- 
lene iso-butyl alcohol, or iso-butanol can 
be prepared from iso-butylene. _Iso- 
butanol has: valuable solvent properties, 
and such esters as the acetate and 
propionate have found favour in the 
lacquer industry. 

Normal butylene will unite directly 
with hypochlorous acid to form the 
corresponding chlorhydrin, which is con- 
verted into the cyanohydrin by treatment 
with sodium cyanide. Simultaneous 
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CH, 
de + Hoa—> 1" + NaCN—> du iyi ccoon 


! chon 


CH.OH 
dehydration, hydrolysis and esterification 
of the cyanohydrin with concentrated 
sulphuric acid and methyl alcohol gives 
rise to methyl ethacrylate, as shown in 
the equation above. 

Butadiene—CH, = CH.CH. = CH.,. 
Butadiene is a gas at ordinary tem- 
peratures and pressures, but forms a 
colourless liquid boiling at —4.5 degrees 
C. when cooled. It is exceedingly reactive, 
as might be expected from a substance 
containing a conjugated double bond, 
and its main industrial significance lies in 
its polymers and co-polymers, which are 
the basis of the synthetic elastomers (or 
rubber-like substances) of the Buna and 
Perbunan types. There are. several 
methods of preparing butadiene, but the 
main industrial method, particularly from 
the point of view of this article, is from 
butane derived from petroleum, via 
butylene. 

Butane can be dehydrogenated at atmo- 
spheric pressure by passing it over an 
activated catalyst of chromic oxide on 
alumina, the catalyst being maintained at 
a temperature of 590-600 degrees C. 
The resulting product, butylene, is 
obtained in a yield of 40 per cent. per 
passage over the catalyst. Butylene has 
only one double bond and must be 
further dehydrogenated to obtain the 
conjugated structure of butadiene. This 
is accomplished by passing the butylene 
gas over a metallic oxide catalyst sup- 
ported on alumina, at reduced pressure 
and a temperature of 500-700 degrees 
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Esterification CH 
~alerecatep, | 

C.C00.CH, 
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CH, 


hydrolysis 


C., depending on the type of catalyst 
employed. 

The reactions leading to this formation 
are shown in the equation— 


CHs.CH2.CHe.CHs ——> 
Butane 
—> CHs3.CH2.CH = CHe + He —> 
normal-Butylene 
—> CH2 = CH — CH = CH2 + He 
Butadiene. 


In view of the reactivity conferred on 
butadiene by the conjugated system, it is 
probable that many more uses will be 
found for it in organic syntheses and in 
the plastics industry. As an example of 
this reactivity, butadiene will undergo the 
Diels-Alder diene reaction, forming an 
additive compound, tetrahydrophthalic 
anhydride, with maleic anhydride. The 
possible substitution of this material, 
for, or dehydrogenation to, phthalic 
anhydride for use in the preparation of 
alkyd resins or plasticizers for thermo- 
plastic materials is obvious. The re- 
actions leading to this formation are 
shown in the formula below. 

Before leaving the subject of these 
reactive petroleum gases, we must briefly 
deal with certain reactions which may 
have far-reaching importance in the 
future. 

Propylene will give rise to acetone via 
iso-propyl alcohol, and this material is 
of considerable importance to the plastics 
industry apart from its value as a solvent. 
Acetone will condense with many 
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aldehydes in the presence of milk alkaline 
catalysts to give resins which are insoluble 
in organic solvents. These resins have 
been suggested as alternatives to the 
methacrylate series, since they can be 
produced more cheaply. Another inter- 
esting possibility of utilizing acetone is 
based upon the formation of ketene from 
acetone by passing the vapour through a 
tube partially filled with earthenware at 
a dull red heat. 


CHs.CO.CHs —-> CHe = C = O + CHs 


Acetone Ketene 


Ketene will react with water to form 
acetic acid and acetic anhydride, both of 
which are used to a large extent in the 
cellulose plastic industry. Ketene will 
also polymerize spontaneously into an 
oily polymeride and will undergo many 
reactions of interest to the chemist. 

Just prior to the war, announcements 
were made in American _ technical 
journals concerning a new series of 
industrial chemicals—the nitro-paraffins. 
These nitro-paraffins are prepared from 
the paraffinic hydrocarbons derived from 
petroleum—methane, ethane, propane, 
butane, etc., and claims were made for 
the nitro-derivatives as solvents, and 
intermediate products in chemical syn- 
theses. Not more than research quanti- 
ties became available in this country at 
the time of the anouncement, but it is 
quite possible that the reactivity of these 
nitro-paraffins may be utilized to good 
purpose by plastics chemists. The nitro 
group is readily reduced to the amino 
group, and conjectural examples such as 
the reduction of a dinitro-hexane to 
hexamethylene diamine—an intermediate 
in the preparation of nylon—give rise to 
interesting possibilities. 

In dealing with the cracking of petro- 
leum to gas by catalytic means, it was 
mentioned earlier that 50 per cent. of 
the cracked material had undergone 
cyclization to aromatic hydrocarbons 
such as benzene and toluene. The pro- 
duction of the substances in quantity, and 
in a high state of purity will, if carried 
out extensively in this country, supple- 
ment the amount of phenol and cresol 
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which is at present obtained almost 
solely as a by-product of the coal gas 
industry. Since 10 tons of coal must be 
burned to produce about 60 lb. of mixed 
phenol and cresols, any additionai 
amount produced from the aromatiza- 
tion process will be very welcome. 

Phenol can be manufactured easily 
from benzene by two _ processes—{a) 
Treatment of benzene with sulphuric acid 
to give benzene sulphonic acid, the latter 
being converted into the sodium salt by 
means of sodium sulphite. The sodium 
benzene sulphonate is then fused with 
sodium hydroxide to yield sodium 
phenate, which on acidification with 
sulphur dioxide—derived from the sul- 
phite—gives phenol. 


CeHs + HeSOs —> CeHsSO3sH + HO 
2CsHsSOsH + Na2SOs —> 

—> 2CsHsSOsNa + SOz + H20 
CsHsSOsNa + 2NaQH —> 

—> CsHsONa + NaeSOs + HeO 


2CeHsONa + SO2 + Hx —> 
—> 2CsHsOH + Na2SOs 


(b) Benzene is chlorinated in the presence 
of iron as a catalyst to give a mixture of 


mono- and dichlor-benzenes. The mono- 
chlor-benzene is obtained by fractiona- 
tion and hydrolysed by means of sodium 
carbonate to phenol— 


CeHs + Cle —> age HCl 
2CsHsCl +NasC0s +H 
— SOLON 4 + Nec + COs 


Cyclo-pentane and_ cyclo-pentadiene 
compounds will in all probability also 
appear in the aromatized liquid portion 
of the cracked petroleum. These sub- 
stances can be polymerized. 

To complete the survey of the phenolic 
resin field, formaldehyde can be pro- 
duced from the methane occurring in 
cracking gases, via methyl chloride and 
methyl alcohol. Phenolic resins entirely 
independent of the coal tar industry are 
therefore quite feasible. 

Probably the largest field at present in 
which petroleum derivatives find use is 
that branch of the rubber industry con- 
cerned with the manufacture of synthetic 
elastomers. The scope in this branch is 
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vast, as can be seen from the following 
classified list of elastomers. 

Grcup I.—* True ” synthetic rubbers or 
elastoprenes. 


A. Simple butadiene polymers. 
B. 1. Butadiene — styrene co-poly- 
mer. Buna S. 

2. Butadiene — acrylonitrile’ co- 
polymers. Buna N, Per- 
bunan, Chemigum, Hycar. 

-C. Substituted butadiene polymers. 
1. Polymers of isoprene (methyl- 

butadiene). 

2. Polymers of methyl isoprene. 

3. Polymers of  chloroprene 
(Neoprene). 

D. Modified butene polymers. 
Butenes plus small amounts of 
co-polymerized butadiene or 
other didefines—Butyl rubber. 


Group II.—Synthetic rubber-like satur- 
ated elasto-plastics. 


A. Polyalkanes. 

1. Polybutene — Vistanex. 

2. Polyphenylene ethylene — 
A.X.F. 

B. Polyvinyl derivatives. 

1. Polyvinyl alcohols — P.V.A. 
series. 

2. Polyvinyl chloride — acetate 
co-polymers — Vinylites. 

3. Polyvinyl chloride — Koro- 
seal B.F., Vinylite Q, Flame- 
nol. 

4. Polyvinylidene chloride — 
Saran. 

5. Polyvinyl acetals (a) Poly- 
vinyl alcohol + formalde- 
hyde — Formvar. (b) Poly- 
vinyl alcohol + butyralde- 
hyde — Butvar, Butacite, 
Vinylite X. 

C. Reaction products of aliphatic 
dihalides and alkali poly- 
sulphides. 

1. Ethylene 
sodium 


dichloride and 
tetrasulphide — 


Thiokol A. 

2. Dichloro-diethyl ether and 
sodium tetrasulphide — 
Thiokol B. 
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Many of these elastomers have been 
produced during the war from the gases 
derived from petroleum cracking, notably 
Buna S, Buna N, and the Perbunan series, 
together with quantities of Butyl rubber. 
These materials were mainly manufac- 
tured in the United States of America. 
Thiokols have been manufactured in this 
country, as also has polythene from 
ethylene, although it is probable that the 
necessary ethylene was derived from 
sources other than petroleum. 

The reactions leading to the formation 
of Thiokol A are interesting and are 
sufficiently typical to serve as an example 
of the general methods adopted in the 
preparation of synthetic elastomers. 

Ethylene dichloride, a liquid boiling at 
85 degrees C., is produced by the direct 
union of ethylene and chlorine. A con- 
trolled solution of sodium tetrasulphide 
(made by dissolving sulphur in sodium 
sulphide) is poured into a reaction vessel, 
ethylene dichloride added and the mixture 
heated with vigorous stirring. The two 
liquids emulsify and a white latex results 
in an hour or two. This latex is coagu- 
lated by means of acid (a method often 
adopted with natural rubber latex), the 
concentration, rate of addition and speed 
of stirring being carefully regulated in 
order to obtain a granular product. The 
granules are washed, filtered and dried. 

The future of synthetic elastomers is 
somewhat problematical since they came 
into large industrial existence as a matter 
of military expediency. The necessity to 
rehabilitate large masses of natives makes 
it imperative that natural rubber shall 
again be produced in large quantities. 
Moreover, the natural product possesses 
certain advantages over the synthetic sub- 
stitutes, so that it will regain a position 
on its own merits. On the other hand, 
the vast new industry for producing the 
substitutes cannot be allowed to die out, 
and it is probable that some equitable 
distribution between the natural and syn- 


’ thetic materials will be worked out. 


The purpose of this article has been 
to show the possibilities of petroleum in 


(Continued on page 168.) 
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ECONOMICAL STEAM GENERA- 
TION.—Three of the chief advantages of 
mechanical stoking for “ Lancashire” and 
other cylindrical. boilers (using coal) are 
economical steam generation, high rate of 
evaporation, and elimination of the difficult 
and laborious operation of hand firing. 

What can be accomplished, even by a 
small installation, is well illustrated by the 
case of a woollen mill (in England) which 
has been equipped with a power plant of 


the most modern and efficient type. Small 
plastics plants may therefore be interested. 
Operation is by a 30-ft. by 9-ft. “Lan- 
cashire ” boiler working at 240 lb. per sq. in. 
pressure, and with the steam superheated to 
650 degrees F., operating a pass-out steam 
turbine of 1,125 kw., direct coupled to a 
turbo-alternator, the mill being driven 
electrically. Also the boiler is equipped 
with a large installation of economizers con- 
sisting of 160 tubes 11 ft. 6 ins. long, which 
raise the feed-water from 130 degrees F. 
leaving the boiler to 300 degrees F. as dis- 
charged to the chimney. 

This plant runs continuously, day and 
night, from Monday morning till Saturday 
midday, being 125 hours of work. The 
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boiler is operated by a “Meldrum” 
sprinkling-type mechanical stoker with self- 
cleaning grates and fan forced draught, an 
electrically driven fan being fixed over the 
top half of the furnace tubes beneath the 
grate, combined with a small inclined eleva- 
tor for the coal. 

The performance of the plant is remark- 
ably efficient, and it may be stated that in 
addition to all the pass-out steam used for 
heating and process work a certain amount 
of live steam is taken direct from the boiler 
for this purpose, since in some cases a rela- 
tively high pressure is necessary, whilst the 
most scientific methods are also employed in 
connection with the, utilization of waste 
steam and of hot water, especially as regards 
the condensate. Further, detailed perform- 
ance records are taken continuously, and, for 
example, on month to month running the 
average operation is 7.88 lb. of water 
evaporated per lb. of coal, which is 74.8 per 
cent. thermal efficiency, an extremely high 
figure. 

Even more striking is the rate of evapora- 
tion of the 30-ft. by 9-ft. boiler, which often 
averages 12,000 lb. of water per hour per day 
shift, and in some cases has even reached 
14,000 lb., very nearly twice the figure of the 
average “ Lancashire”’ boiler plant. 

Messrs. Meldrums, Ltd., Timperley, near 
Manchester, make a wide range of equip- 
ment for the operation of cylindrical and 
other boilers, and were pioneers in the use of 
steam jets for forced draught. Their equip- 
ment includes hand-fired forced-draught 
furnaces with either steam or jet or fan 
draught, sprinkler stokers, etc. 


LC.l. DEVELOP NEW RESIN.—The 
development of a new type of synthetic resin 
is just announced by the Plastics Division of 
Imperial Chemical Industries. This resin has 
been designed for use as a contact or low- 
pressure laminating resin and, in addition, 
has possibilities for general-purpose impreg- 
nating and casting. 

British manufacturers have long felt the 
need for home-produced “ contact pressure ” 
resins of this kind. Their value for special 
applications was early recognized, and in 
America they have been widely used, especi- 
ally by the aircraft industry. Up till now 
work on them has largely been kept secret. 
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The new resin makes possible the produc- 
tion of large tough laminates of complicated 
design with simple equipment and at 
economic cost. For that reason, a wide 
range of applications is forecast for it. 

Contact pressure resins are specially suit- 
able for the construction of shaped laminated 
articles, making use of fabric or paper. 
Where great strength is required, glass fabric 
has been found to give good results. A 
mould or former is required, on which the 
shaped article is built up, and the very light 
pressure needed can easily be applied by 
the rubber-bag technique. With shaped 
articles, the fabric is cut into tailored pieces, 
so that it fits closely to the “former” with- 
out creases. The resin, which is a brown, 
viscous liquid, has a small quantity of cata- 
lyst added to it before use, and is then 
applied to the fabric by brushing or impreg- 
nating in a bath. A resin content of from 
40-50 per cent., depending on the fabric, is 
usually employed. Curing takes up to half 
an hour at a temperature of about 109 
degrees C. 


BRITISH PLASTICS FEDERATION 
announce that a number of C.I.O.S. and 
B.1.0.S. reports of teams on German fac- 
tories manufacturing plastic materials have 


been placed in the Library of the British 
Plastics Federation, and are available for 
consultation by both members and non- 
members of the Federation. 


BRITISH GEON LTD.—With the view 
to extending their plastics manufacture The 
Distillers Company Limited, in conjunction 
with B. F. Goodrich Chemical Company of 
Cleveland, Ohio, has promoted a Private 
Company which has been incorporated in 
England under the title of British Geon 
Limited with a capital of £500,000 con- 
sisting of 225,000 5 per cent. Preference 
Shares and 275,000 Ordinary Shares, all of 
£1 each. 

The primary object of the new Company 
is the manufacture in the United Kingdom 
of polyvinyl chloride and co-polymers, 

The first Directors are:—Sir Walrond 
Sinclair (Chairman), Mr. John L. Collyer, 
President of the B. F. Goodrich Company, 
Mr. William S. Richardson, President of the 
B. F. Goodrich Chemical Company, Mr. 
C. G. Hayman, Mr. L. A. Elgood, Major 
C. J. P. Ball and Mr. H. H. Woolveridge 
(The Distillers Company Limited). 


BRITISH STANDARD — SPECIFICA- 
TION for Definition of Technical Mouldings 
(Plastics) (B.S. No. 1253 : 1945).—The Mark 
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Committee of the British Standards Institu- 
tion has drawn up in collaboration with the 
British Plastics Federation a certification 
scheme applicable to plastic materials and 
to products made of plastics. This mark 
may be used under licence from the B.S.I. 
by manufacturers of plastic materials which 
conform to a B.S. specification and to manu- 
facturers of plastic products, e.g. mouldings, 
provided that such articles comply with the 
relevant B.S. specifications. The use of the 
certification mark in relation to mouldings 
is intended to give the purchaser an assurance 
that the product conforms to a recognized 
standard in respect of both material and 
workmanship. A series of specifications for 
specific articles will be issued in due course, 
but it will clearly be impracticable to pre- 
pare individual specifications for every type 
of article that can be made in plastics. A 
general definition of ‘“‘ technical mouldings ” 
laying down the minimum requirements to 
be complied with by a moulding to qualify 
for the use of the B.S.I. Certification Mark 
has therefore been drawn up and has been 
published as B.S. 1253: 1945. For the 
purpose of this standard a technical mould- 
ing is defined as a moulding made to the 
specification of a manufacturer who uses the 
moulding as an assembly part. 

This specification can be obtained from 
the British Standards Institution, Publica- 
tions Department, 28, Victoria Street, 
London, S.W.1. Price 1s. 


BEETLE CEMENTS.—The war story of 
these materials has now been published by 
British Industrial Plastics, Ltd., in a very 
attractive booklet entitled “ The War Record 
of Beetle Cements for Wood.” For the 
public the news of Beetle cements broke 
when the story of the Mosquito was told. 
We might add that it was exciting for the 
plastics industry itself, although the older 
glues were already being superseded in 
many industries. The news of the produc- 
tion of gap-filling cements was of 
tremendous importance in itself, for it cut 
completely across the theories. 

The booklet is well illustrated with 
typical examples of structures built with 
Beetle cements. It has been put together 
by Cecil D. Notley Advertising, Ltd. 


“THE OVERSEAS ENGINEER ” 
Following the recent death of Mr. Roland 
H. Briggs, M.B.E., the Founder and Editor 
of “‘ The Overseas Engineer,” this journal has 
now been taken over by Temple Press 
Limited. 








Notables of Bakelite, Ltd. 


Division; Mr. G. W. 
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Mr. H. V. Potter, managing director ; 
Mr. G. J. Taylor, sales manager, Thermosetting Division; Mr. G. Dring, director and 
research and development manager; Mr. A. Lloyd, works manager, Thermosetting 


Hodds, chief purchasing manager, and Mr. F. J. Robinson, 


director and general works manager. 


BAKELITE, LTD., DINNER.—A dinner 
was given to members of the Distribution 
Department at headquarters and to the Sales 
Staff of Bakelite, Ltd., at the Waldorf Hotel, 
on Monday, February 11, during which the 
opportunity was taken to welcome back to 
the company those members who had been 
serving with H.M. Forces. Sixty guests were 
present and the General Distribution 
Manager, Mr. C. C. Last, took the chair. 
The company’s headquarters executives, 
including the managing director, were 
present, and Mr. H. V. Potter, in a brief 
address, outlined the post-war policy of the 
company. A similar function was held at 
the Tyseley Works of Bakelite, Ltd., on 
Friday, February 8. 


ERINOID, LTD.—We are informed by 
Erinoid, Ltd., Lightpill Mills, Stroud, Glos., 
that they have opened new offices at 3, 
Coleshill Street, Birmingham, 4 (telephone, 
Central 1886), which will be the head- 
quarters of their Midland Division. 

This will be under the control of Mr. 
Eric King, who for many years has been 
their Midlands Technical Representative and 
is well known throughout the industry, while 
he will also have the assistance of Mr. R. 
Tuck, who has recently returned to the com- 
pany after five years in the Services. We 
understand, too, that Mr, G. T. Armstrong 
has been released from the R.A.F. after six 
years’ absence from the company, and has 





joined the staff of the London office on 
Technical Sales. 


MR. HERBERT KING (late Lieut. 
R.N.V.R.), of Crystalate, Ltd., Plastic 
Moulders, Golden Green, near Tonbridge, 
Kent, has resumed his position as one of the 
representatives of the company in London 
and will be re-establishing his contacts 
shortly, after nearly six years’ service. 


MR. A. E. JUDGE, A.M.LE.E., has 
joined the Technical Sales Staff of The New 
Insulation Company Limited, Gloucester, 
and will be in charge of its London Office. 


Society Meetings 

The Society of Chemical Industry (Plastics 
Group) announce the following meetings: 
On March 20, Dr. J. Hofton, of British 
Industrial Plastics, Ltd., will give a lecture 
on “ Aminoplastic Adhesives ” at Gas Indus- 
try House, 1, Grosvenor Place, London, 
S.W.1, at 6.30 p.m. On March 22, Mr. 
N. J. L. Megson will give a lecture on “ Pro- 
duction and Application of Plastics in War- 
time,” at the Physics Lecture Theatre, 
University College, Cardiff, at 7 p.m. 


Index to “ Plastics ” 
The Index to Vol. IX of this journal is 
now ready and may be obtained from this 
office, price 7d. post free. 
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o% 
can be matched to suit 


your individual needs 


‘Cellastine’ Moulding Powders offer many 
advantages for injection moulding. Their 
high mechanical strength is an outstanding 
feature, and they are remarkable for toughness 
and consequent wear resistance. Moreover 
the colours are stable, and, under normal 
conditions, any colour can be supplied to 
match your individual requirements. We have 
a technical advisory staff ready to place their 
knowledge and twenty-five years’ practical 
experience at your disposal. If you have any 
Plastics problem please consult them. 


TRADE MARK ] 


(CELLASTINE 
Meine 


made by BRITISH CELANESE LIMITED 


Plastics Dept., Celanese House, Hanover Square, London, W.1 








‘D.20 : 
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Manufactured by 


THE MICANITE & INSULATORS CO. LTD. 


| 


- 132K.V. Bushing Type Current Transformers, 
“supplied to: The English Electric Co. Ltd 


__ STAFFORD 
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Empire Works, Blackhorse Lane, Walthamstow, London, E.17 


Makers of MICANITE (Built-up Mica Insulation). 


(Synthetic-resin laminated sheets, rods, tubes and cylinders). 


Terminals for indoor and outdoor use. Empire Varnished Insulating Cloths 
and Tapes and all other forms of Electrical Insulation. 

Vulcanised Fibre, Leatheroid. Presspahn, etc. Distributors 
Duratube Sleevings, Micoflex-Durasleeve (plastic covered fl 
conduit) and Kenutuf Injection Mouldings (P.V.C.). 


Suppliers of 
of Micoflex- 
exible metal 





Fabricated and Processed MICA, PAXOLIN 
High-voltage Bushings and 


m1 
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Application date: 25.6.42. 


B.P. 573,016. 
Convention date 
Accepted: 2.11.45. 

Improvements in or relating to the poly- 
merization of Styrene or of its polymerizable 
derivatives. To: Bakelite, Ltd. 

Process for polymerizing styrene or its 
derivatives by heating the monomer in the 
presence of an organic compound (e.g., oxalic 
acid) and boric acid as catalyst. 


B.P. 573,021. Application date: 
Accepted: 2.11.45. 
Improvements in and relating to Methods 
of and Apparatus for treating articles under 
Pressure with High Frequency Electric Heat- 
ing. B. Jablonsky. 
Refers to high frequency heating tools and 
jigs for laminated materials. 


B.P. 573,024. Application date: 19.8.42. 
Convention date (U.S.A.): 7.11.41. 
Accepted: 2.11.45. 

Manufacture of Synthetic Rubber-like 
Materials. To: E. I. de Pont de Nemours 
and Co. 

Relates to rubber-like products obtained 
from chloroprene and isoprene, which have 
improved working properties in the plastic 
state and also have superior freeze resistance 
in the cured state. It claims a process for the 
production of a plastic material obtained by 
polymerizing a mixture of about 50-95 per 
cent. 2-chloro-1, 3-butadiene, and 5-50 per 
cent. 2-methyl-1.3-butadiene, coagulating the 
polymer and subsequently plasticizing it by 
working it in the presence of thiuram. 


B.P. 573,049. Application date: 14.8.42. 
Accepted: 5.11.45. 

Improvements in and relating to Rubber 
Derivatives and Synthetic Resinous Con- 
densation Products, including Rubber or 
Rubber Derivatives. F. J. W. Popham. To: 
British Rubber Producers Research Asso- 
ciation. 

Method for preparing rubber derivatives 
by dispersing rubber or reclaimed rubber in 
phenol or cresol containing a metallic soap 
(e.g., cobalt naphtenate) as catalyst and sub- 
sequent oxidation. The solution containing 
the oxidized rubber may then be reacted with 
a condensing agent (e.g., formaldehyde) until 
the resin precipitates. This resin may be 
separated by distillation of the solvent. It 
can be used as an adhesive, for impregnation 
or as a moulding powder. 


(U.S.A.): 28.6.41. 


24.7.42. 
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B.P. 573,050. Application date: 
Accepted: 5.11.45. 

Improvements in and relating to the Pre- 
paration of Rubber Derivatives. F. J. W. 
Popham. To: British Rubber Producers 
Research Association. 

This is an addition to B.P. 462,627, but in 
this case reclaimed rubber is oxidized by dis- 
persing it over a wide surface. Oxidation 
is improved by the presence of a metallic 
catalyst. Powdered wood pulp or alpha- 
cellulose is employed to enlarge the surface, 
and milling of the reclaimed rubber is carried 
out prior to the oxidation process. 


B.P. 573,054. Application date: 
Accepted: 5.11.45. 
Improvements in or relating to the reclaim- 
ing of Vulcanized Rubber containing Cellu- 
losic Material. P. H. Amphlett, A. J. Hughes 
and D. F. Twiss. To: Dunlop Rubber Co., 
Ltd. 


B.P. 573,055. Application date: 
Convention date (U.S.A.): 
Accepted: 5.11.45. 
Improvements in or relating to the Inter- 
polymerization of Acrylonitrile. To: Imperial 
Chemical Industries, Ltd. 


B.P. 


14.8.42. 


14.9.42. 


18.9.42. 
18.9.41. 


573,058. Application date: 1.10.42. 
Accepted: 5.11.45. 

Improvements in or relating to the Pro- 
duction of Fabrics from Alginic Materials. 
J. B. Speakman and N. H. Chamberlain. 
To: Cefoil, Ltd. 

Method of producing alkali-resistant 
fabrics from alginic materials by using an 
alkali-soluble type (calcium alginate), and 
subsequently converting the material into an 
alkali-resistant type. Conversion process: 
(1) Removal of calcium by treatment with 
N/10 HC1; (2) Treatment with basic Cr- 
Acetate, Be-acetate or formaldehyde, to form 
alkali-resistant cross linkages of the mole- 
cules. 


B.P. 573,062. Application date: 20.10.43. 
Convention date (U.S.A.): 20.16.42. 
Accepted: 5.11.45. 

Emulsion Polymerization of Organic 
Materials. To: Imperial Chemical Indus- 
tries, Ltd. 

Relates to copolymers of natural rubber 
with vinyl compounds. 
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12.10.42. 
13.10.41. 


B.P. 573,081. Application date: 
Convention date (U.S.A.): 
Accepted: 6.11.45. 

Process for Improving the Tensile Strength 
and other Properties of Synthetic Linear 
Polyamide Articles. du Pont de Nemours. 

Method of improving the properties of 
synthetic linear polyamides by heating these 
polyamides above 120 degrees C. but below 
their melting point as determined in an inert 
atmosphere, whilst tension is applied. 


B.P. 573,086. Application date: 20.10.43. 
Convention date (U.S.A.): 20.10.42. 
Accepted: 6.11.45. 

Production of Copolymers of Isobutylene 
by Emulsion Polymerization. E. I. du Pont 
de Nemours. 


B.P. 573,083. Application date: 
Accepted: 6.11.45, 


Improvements in or relating to the Manu- 
facture of Synthetic Resins. E. J. Lush.. To: 
Peter Lunt and Co., Ltd. 

Process for making resinous products by 
reacting an aluminium alcoholate (e.g., 
aluminium butyl alcoholate) and an alu- 
minium phenate in the presence of aluminium 
powder at temperatures between 100-150 
degrees C. The alcohol-phenate mixture may 
be dissolved in a solvent inert to SO, (e.g.. 
carbon tetrachloride) and SO, passed 
through until. the solution becomes red in 
colour and clear. 


B.P. 573,101. Application date: 
Accepted: 6.11.45. 


Improvements in or relating to Presses for 
the Vulcanization of Tyres. T. Norcross. 
To: Dunlop Rubber Co. 

Mechanical design of a_ tyre-moulding 
press, where top and bottom moulds are 
interlinked and closed by means of cam 
mechanism. The relative position of the 
top mould is adjustable by means of screws, 
and the approach of the two half-moulds can 
be controlled by the design of the cam. 


B.P. 573,109. Application date: 31.7.42. 
Convention date (U.S.A.): 16.10.41. 
Accepted: 7.11.45. 

Improvements in or relating to Catalytic 
Isomerization of Paraffin Hydrocarbons and 
Catalysts therefor. Standard Oil Develop- 
ment Co. 

Method of preparation of an aluminium 
chloride catalyst for use in the isomerization 
of normal and branched chain paraffins. 


B.P. 573,112. Application date: 30.10.42. 
Accepted: 7.11.45. 


17.10.42. 


18.11.43. 
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Improvements in and relating to the Manu- 
facture of Rubber-like Materials. G. Shaffer. 
To: Kenilworth Manufacturing Co. 

Method for making rubber-like materials 
by heat polymerization of shellac or other 
lac resins, esterified with a monohydric 
diphatic alcohol. Polymerization is carried 
out at temperatures between 15-200 degrees 
C., preferably in the presence of a catalyst 
such as sulphuric acid, benzoyl-peroxide, etc. 


B.P. 573,114. Application date: 28.10.42. 
Accepted: 7.11.45. 

Improvements in and relating to resinous 
Condensation Products and Moulding Com- 
positions produced therefrom. Fd. We 
Popham. To: British Rubber Producers 
Research Association. 

Method of preparing synthetic resins from 
phenol, formaldehyde and oxidized rubber 
in the presence of a basic catalyst. 


B.P. 573,115. Application date: 
, Accepted 7.11.45. 

Improvements in or relating to Moulding 
and Thermoplastic Compositions and a Pro- 
cess for the Manufacture of Products there- 
from. S. A. Leader. 

Concerns compositions suitable for plastic 
surgery, comprising polymeric or monomeric 
methyl methacrylate and salol, the latter 
being present in amounts from 5-120 per 
cent., preferably between 50-100 per cent. 
Other acrylates and vinyl resins in propor- 
tions not exceeding 10 per cent. by weight of 
the methyl-methacrylate may be added. (See 
also B.P. 550,252.) 


B.P. 573,148. Application date: 
Accepted: 8.11.45. 

Improvements in or relating to the Produc- 
tion of Alginic Yarns. J. B. Speakman and 
N. H. Chamberlain. To: Cefoil, Ltd. 

Method for the production of yarn from 
alginic acid or calcium alginate, where the 
filament unwound from the cake is washed 
in a continuous process, and subsequently 
dried continously in a drying chamber prior 
to being reeled for use. It is claimed that 
shrinkage can be controlled in this manner, 
and that the finished product is free from 
defects created when washing and drying are 
attempted in hank form. 


B.P. 573,236. Application date: 
Accepted: 12.11.45. 
Improvements in or relating to the Produc- 
tion of Sheet Wrapping Materials. W. Berry 
and F. W. Pritchard. To: British Cellophane, 
Ltd. 
Concerns a sheet wrapping material pro- 


29.4.42. 


19.11.42. 


1.5.44. 
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This apparatus constitutes the ideal flexible diffraction 
machine. With a power unit rated at 60 kvp. 50 ma (Full wave 
rectification) any of the modern techniques can be readily 


employed. Among the many applications for this machine are:— 


Chemical Identification ¢ Phase Analysis © Solid Solubility Study ¢ Single 
Crystal Studies ¢ Particle size measurements © Metallographic Studies ¢ 
Molecular Weight Determination ¢ Structure Identification ¢ Stress 
Analysis ¢ Fibre Studies ¢ Process Control ¢ Orientation Studies 


PRECISION MADE @ GENEROUSLY RATED @ ALWAYS READY FOR USE 


Fully descriptive catalogue on request 
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(PHILIPS LAMPS LTD.) CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2. (141A) 
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viding complete protection from ultraviolet 
rays, thus preventing rancidification of the 
goods packed therein. These sheets (of 
regenerated cellulose) contain salts of bis 
[(p-amino-benzoyl) —4 : 41 diamino stilbene- 
2:21!-disulphonic acid] and glycerine as 
softening agent. 


B.P. 573,270. Application date: 7.1.42. 
Accepted: 14.11.45. 

Production of Polymeric Materials. 
R. G. R. Bacon, S. G. Jarrett and L. B. 
Morgan. To: Imperial Chemical Industries, 
Ltd. 

Process for manufacturing polymeric 
materials by polymerizing acrylic acid, alpha- 
chloracrylic acid, methacrylic acid or their 
saponifiable derivatives with or without other 
compounds of a _ polymerizable olifinic 
nature, in an aqueous medium in_ the 
presence of persulphuric acid or a water- 
soluble persulphate and sodium hydro- 
sulphite. 


B.P. 573,306. Application date: 3.7.41. 
Accepted: 15.11.45. 

Improvements in the Manufacture of 
Cellular Polymerized Ethylene. G. M. 
Hamilton. To: Callendars Cable and Constr. 
Co. 

Process for making polyethylene in cellu- 
lar form by subjecting the solid material to 
a pressure between 100-300 Ib./sq. in. exerted 
by CO, at a temperature approx. 30 degrees 
C. below the softening point of the poly- 
thene, subsequently releasing the external 
pressure, thus causing-expansion of the gas. 
This is followed by cooling. 


B.P. 573,308. Application date: 23.10.41. 
Accepted: 15.11.45. 

Improvements in and relating to the 
Preparation, Treatment and Application of 
Resins. L. A. Jordan and J. K. Aiken. 

Improved or modified resins of the poly- 
sulphide type for incorporation into var- 
nishes and coating compositions. 


B.P. 573,333. Application date: 1.4.42. 
Accepted: 16.11.45. 

Improvements in and relating to the Pre- 
paration, Treatment and Application of 
Resins. L. A. Jordan and J. K. Aiken. 

Similar to B.P. 573,308. 


B.P. 573,339. Application date: 1.7.42. 
Accepted: 16.11.45. 

Pulverulent Preparations of Rubber-like 
Condensation Products. H. Taylor. To: 
LC.L, Ltd. 

Relates to the production of rubber-like 
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condensation products from __beta-beta- 
dichlorodiethyl ether and alkali metal poly- 
sulphides alone or in admixture with minor 
proportions of natural and synthetic resins. 


B.P. 573,366. Application date: 4.6.41. 
Accepted: 19.11.45. 

Polymerization of Vinyl Chloride. R. G. 
R. Bacon, L. B. Morgan. To: L.C.I., Ltd. 

Process for polymerizing vinyl chloride by 
itself or together with other compounds of 
olefinic nature, in an aqueous medium in the 
presence of a water soluble persufphate and 
sodium hydrosulphite or sodium bisulphite. 


B.P. 573,369. Application date: 4.11.41. 
Accepted: 19.11.45. 

Production of Polymeric Materials. 
R. G. R. Bacon, J. R. Lewis, L. B. Morgan. 
To# I1.C.L, Ltd. 

Relates to the production of polymers 
from unsymmetrical dichloroethylene by 
polymerization in an aqueous medium alone 
or together with other polymerizable com- 
pounds containing a > C = CH group in 
the presence of a water soluble persulphate 
(or persulphuric acid) and sodium hydro- 
sulphite. 


B.P. 573,375. Application date: 12.4.43. 
Accepted: 19.11.45. 

Improvements in or relating to the Manu- 
facture of viscous protein solutions for the 
Production of Artificial Filaments and Fila- 
ments derived therefrom. R. H. Kendal 
Thomson, S. R. Swift. To: LC.I., Ltd. 

Relates to the manufacture of viscous 
aqueous alkaline’ solutions of peanut 
globulin which can be used in the produc- 
tion of filaments. 


B.P. 573,403. Application date: 27.5.43. 
Convention date (U.S.A.): 14.11.42. 
Accepted: 20.11.45. 

Improvements in methods and apparatus 
for spinning artificial filaments, films and the 
like. G. T. Detwiler, M. P. Kulp, S. A. 
Moss, Jnr., and H. D. Merion. To: American 
Viscose Corporation. 

Method for extruding filaments through 
dies into a water bath. Special care is taken 
to prevent any turbulence in the bath. This 
purpose is achieved by providing the die with 
a protecting sleeve which extends into the 
bath and does not obstruct the passage of 
liquid to the filament as it leaves the emul- 
sion die. 


B.P. 573,430. Application date: 27.2.42. 
Accepted: 21.11.45. 

Phenol Formaldehyde Resins. W. Charl- 

ton and J. B. Harrison. To: IL.C.L., Ltd. 
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Relates particularly to the manufacture of 
oil soluble resins from o-Cresol, by reacting 
o-Cresol in admixture with minor propor- 
tions of monohydric phenols (e.g., p-tertiary 
butyl phenol, p-cyclohexyl phenol, p-cresol) 
with an equimolecular proportion of formal- 
dehyde in the presence of an alkaline 
catalyst (caustic soda). These resins can be 
blended with drying oils and be used for 
varnishes. 


B.P. 573,437. Application date: 30.10.42. 
Accepted: 21.11.45. 

Improvements in and relating to Synthetic 
Resins. H.C. Bryson. To: Scott Bader and 
Co., Ltd. 

Synthetic resins of the phenol-formalde- 
hyde type modified by the presence of not 
more than 1/20 of a polyvinylal type resin 
(Alvar, Formvar or Butvar) used for coat- 
ings. 


B.P. 573,456. Application date: 12.5.44. 
Convention date (U.S.A.): 20.5.43. 
Accepted: 21.11.45. 

Production of Vinyl Cyanide. To: E. I. 
du Pont de Nemours and Co. 

B.P. 573,473. Application date: 15.4.43. 
Convention date (U.S.A.):  22.5.42. 


Accepted: 22.11.45. 

Improvements in or relating to Plastic 
sheets convertible to Dichroic Polarizers and 
Image Carriers. To: International Polaroid 
Corp. 

Method for the production of polarizing 
film used for the stereoscopic images, con- 
sists of producing a thin sheet of polyvinyl 
alcohol. The molecules of the sheet surface 
are oriented by stretching or other mechani- 
cal processes. The sheets are bonded 
together with the directions of surface 
orientations at right angles to one another 
for use in the production of dichroic stereo- 
scopic images. Materials usable are poly- 
vinyl alcohol and its derivatives. 


B.P. 573,474. Application date: 
Convention date (U.S.A.): 
Accepted: 22.11.45. 

Improvements in or relating to Plastic 
Sheets of Films ‘convertible to Dichroic 
Polarizers and Image Carriers. International 
Polaroid Corp. 

Method of producing plastic films of non- 
hydrophilic ‘nature and making composite 
sheets from these for use as dichroic 
polarizers. One layer is made of polyvinyl 
alcohol, while the other layer, which is 


15.4.43. 
22.5.42. 
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bonded to the first layer, may consist of 
cellulose acetate or cellulose acetate butyrate. 
Materials also named for the second layer 
are: cellulose nitrate, ethyl cellulose deriva- 
tives, acetals, ketals and organic esters of 
polyvinyl alcohol, polymerized esters of 
acrylic and metacrylic acid and their deriva- 
tives. 


B.P. 573,482. Application date: 
Convention date (U.S.A.): 
Accepted: 22.11.45. 
Improvements in or relating to the pro- 
duction of derivatives of Linear Polyamides. 


To: E. I. Du Pont de Nemours and Co. 


B.P. 573,518. Application date: 15.10.43. 
Convention date (U.S.A.):  27.2.43. 
Accepted: 23.11.45. 

A method of, and apparatus for, bonding 
materials electrically. To: Radio Corpora- 
tion of America. 

High frequency seam welder with posi- 
tively driven rollers. Bottom roller large 
diameter and earthed, top roller small 
diameter and live. H.F. energy, 10 watts 
to 150 watts. Frequencies: 10 to 100 mc’/s. 
Provision for water-cooling of rollers. 
Adjustable spring pressure for top roller. 
Various types of continuous and intermittent 
seams. Means for feeding plastic cement 
between rollers. 


2.6.43. 
3.6.42. 


B.P. 573,529. Application date: 9.6.41. 
Accepted: 26.11.45. 
Synthetic Rubber-like Materials. B. J. 


Habgood, R. Hill and L. B. Morgan. To: 
LCL, id. 

Process for manufacturing rubber-like 
materials by inter-polymerization of a mix- 
ture of butadiene-1:3 (or a methyl or 
dimethyl derivative thereof) with less than 
an equal part (by weight) of an anilide or 
methyl substituted anilide of acrylic acid 
or methacrylic acid, in aqueous emulsion in 
the presence of catalysts. 


B.P. 573,530. . Application date: 
Accepted: 26.11.45. 

Improvements in or relating to the manu- 
facture and application of Synthetic Rubber- 
like Materials. H. Gudgeon, E. Isaacs and 
W. McGillivray to Imperial Chemical Indus- 
tries, Ltd. 

Process for making rubber-like materials 
by interpolymerization of butadiene-1:3 or 2- 
chlorobutadiene-1:3 (or their methyl- or 


4.7.41. 


ethyl derivatives) with a coniugated diene 
having chloro and cyano-substituents. 
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The well-known CELLON range of products has been 
built up largely by the rapidity with which the CELLON 
technicians appreciate the importance of new innovations 
and new industries. 


The rapid increase in the use of Plastics presents 
intricate but surmountable problems and, in fact, CELLON 
Synthetic Finishes and Thermo-Plastic Adhesives have 
already been devised and are in use for numerous 
special purposes. 
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B.P. 573,536. Application date: 7.4.43.: 
Convention date (U.S.A.):  24.6.42. 
Accepted: 26.11.45. 


Method of preparing Chlorinated Rubber. 
W. H. Stevenson. To: Hercules Powder Co. 

Process for the production of chlorinated 
rubber of extremely high viscosity (at least 
7,000 centipoise) in order to yield highly 
flexible and tough sheets. Chlorination under 
controlled time and temperature conditions. 


B.P. 573,561. Application date: 3.11.41. 
Accepted: 27.11.45. 

Improvements in or relating to the Manu- 
facture of Vinyl Chloride. H. M. Stanley 
and G. Minkoff. To: the Distillers Co., Ltd. 

Process for the manufacture of vinyl 
chloride from acetylene and hydrogen 
chloride in vapour form in the presence of 
mercury chloride as catalyst. 


B.P. 573,567. Application date: 19.3.42. 
Accepted: 27.11.45. 

Method of Polymerization. A.’ M. 
Borders, W. D. Wolfe, H. J. Osteshof and 
C. W. Walton. 

Method for the production of rubber-like 
materials by copolymerization of butadiene 
and a vinyl compound (acrylonitrile, styrene, 
etc.) in the presence of hydrogen peroxide 
(as catalyst) and an aliphatic aldehyde such 
as acetaldehyde and a water soluble cyanide. 


B.P. 573,594. Application date: 13.10.42. 
Accepted: 28.11.45. 

Improvements in or relating to the manu- 
facture of Vinyl Chloride. H. M. Stanley, 
G. Minkoff and J. E. Youell. To: the 
Distillers Co., Ltd. 

Process for the manufacture of vinyl 
chloride by reacting acetylene with hydrogen 
chloride. The latter is obtained as a by- 
product in the dehydrochlorination of 
chlorinated organic compounds (e.g., ethy- 
lene dichloride) and is freed from con- 
taminating saturated chlorinated organic 
compounds by washing so that not more 
than 8-15 per cent. is left. 


B.P. 573,596. Application date: 10.11.42. 
Convention date (U.S.A.):  13.6.42. 
Accepted: 26.11.45. 

Method of producing alpha-Halo-Acry- 


lates. Wingfoot Corporation. 
B.P. 573,597. Application date: 10.11.42. 
Accepted: 28.11.45. 


Production of Tetrahydrofurfuryl alpha- 
Chloroacrylate. Wingfoot Corporation. 


B.P. 573,622. Application date: 21.1.42. 


Accepted: 29.11.45. 
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Improvements in or relating to the Manu- 
facture of Synthetic Resins. Distillers Co. 

Process for the manufacture of a resin by 
reacting a phenolic compound and an alde- 
hyde (containing a reactive methylene group) 
in the presence of an alkaline catalyst and 
not more than 10 per cent of an aromatic 
amine. 


B.P. 573,626. Application date: 26.11.42. 
Accepted: 29.11.45. 

Improvements in or relating to Synthetic 
Resins. J. D. Morgan, B. Frenkel. To: 
British Resin Products, Ltd. 

Relates to the production of oil soluble 
condensation products of cresols or their 
homologues with aldehydes. 


B.P. 573,631. Application date: 
Convention date (U.S.A.): 
Accepted: 29.11.45. 

Manufacture of Butadiene. W. Szukiewicz. 


1.1.43. 
15.12.41. 


B.P. 573,670. Application date: 29.9.43. 
Accepted: 30.11.45. 
Production of Vinyl Chloride. W. A. 


Lazier, G. M. Whitman. To: E. I. Du Pont 
de Nemours and Co. 

Process for the production of vinyl 
chloride by passing a mixture of acetylene 
and hydrochloric acid (in gaseous form) over 
mercurous chloride as catalyst, at tempera- 
tures between 100 and 250 degrees C. 


B.P. 573,723. Application date: 28.2.41. 
Accepted: 4.12.45. 

Improvements in or relating to the manu- 
facture of polymerizable unsaturated acids. 
J. J. P. Staudinger, K. H. W. Tuerck and 
E. H. Brittain. To: the Distillers Co., Ltd. 

Relates to the manufacture of polymeriz- 
able unsaturated acids such as _ acrylic, 
methacrylic or chloracrylic acid from the 
corresponding aldehydes by oxidation with 
molecular alcohol. 


BP. 573,779. 
Convention date (U.S.A.): 
Accepted: 5.12.45. 

Improvements in the production of orna- 
mental and other effects on organic Ester of 

Cellulose Materials. 


Application date: 6.12.43 
8.12.42. 


B.P. 573,805. Application date: 16.12.43. 
Accepted: 6.12.45. 

Improvements relating to the Production 
of Resins. T. Scott and G. Baddeley. To: 
Refiners, Ltd. 

Refers to the recovery of polystyrene, 
polycoumarone or polyindene from naphtha. 
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LETTERS TO 


Microscopic Examination of Plastics 


Sir,—We have followed with interest the 
work of Mr. J. H. Wredden entitled “ The 
Microscopic Examination of Plastic 
Materials,” and appreciate the time and 
energy that must have been devoted to the 
carrying out of his examination in such 
detail. Nevertheless, as manufacturers of 
Plastic materials for a number of years, we 
cannot: accept without comment Part V on 
Insulating Sleevings, because of some of the 
inaccuracies contained therein. 

The types of sleeving that Mr. Wredden 
has examined are mainly those which 
demand has created, and not for the 
suggested* reason that manufacturers are 
unable to produce anything of better quality. 
Whatever the deficiencies of the sleevings 
may be, they have fulfilled the requirements 
of designers who are not easily persuaded 
to use better quality materials at higher 
prices, when types of inferior quality will 
fulfil their requirements satisfactorily. 

Mr. Wredden’s statement “that materials 
are combined by methods that more or less 
ignore the fundamental principles underly- 
ing their combination,” credits manufacturers 
with little technical ability, simply because 
he has not examined a completely impreg- 
nated braid, yet he himself has failed to 
mention one important aspect of impregna- 
tion—viz., the difference between the chain 
length of the impregnating medium and that 
of the material to be impregnated, which is 
important in using synthetic materials. 

In his examination of Group 4 materials 
he has “ presumed” the use of a highly 
viscous solution of polyvinyl acetate or 
chloride copolymer, which has been rapidly 
applied as a single layer. In practice several 
coats of quite low-viscosity solutions are 
used, and the fact that no lines of separate 
application appear between layers is due to 
the welding of each successive coat to the 
previous one by virtue of the common 
solvent used in the lacquer formation. This 
does not happen with successive coats of oil- 
based varnishes, because the oxidized coat is 
not affected by the varnish base, or the 
diluents employed with it. 

The assumed use of cuprammonium 
viscose having a water absorption of only 
One per cent. is entirely new to us and very 
doubtful, since we are not aware of any type 
of viscose having a water absorption of 
much less than 10-12 per cent., which makes 
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the value of 10.64 per cent. for this Type 4 
sleeving not unexpected. 

The use of P.V.C. as an insulant coupled 
with an internal silk lining is a unique con- 
struction, and the silk is. used solely to pro- 
vide a high-temperature gradient between the 
conductor wire and the insulant to overcome 
soldering difficulties and heat drift gener- 
ally. This silk lining, however, virtually acis 
as a good conductor: when the sleeving is 
subjected to voltage test under wet con- 
ditions. This condition imposes a full 
voltage stress throughout the full length of 
the plastic insulating film, a condition which 
does not obtain in other forms of insulating 
sleeving where point contact only exists 
between the conductor and the insulant wall 
on test. 

The fact that this type of sleeving, pre- 
sumably our Permanoid “ VS” grade, satis- 
factorily complies with the new and stringent 
BS/RCS Specification, represents, in view of 
these abnormally severe testing conditions, 
a very considerable technical achievement. 

It is to be regretted that the author did not 
complete his investigation by correlating 
electrical characteristics with water absorp- 
tion. The results would have been more 
revealing since from our experience Type 4 
material is very much superior to varnished 
types of the same class, both before and 
after subjection to humid and _ tropical 
exposure conditions. 

As manufacturers of the insulating 
sleevings falling within the author’s Type 4, 
we would ask you kindly to publish these 
comments in order to prevent an entirely 
misleading conception of the design and per- 
formance of a product which, in our view, 
represents the only outstanding advancement 
in the manufacture of impregnated braids 
over a period of 120 years, since the days 
when Faraday first used a braid coated with 
varnish. Permanoid “VS” not only pro- 
vides good electrical insulation, but is also 
designed to meet many other modern 
requirements such as flexibility at low 
temperatures, freedom from ageing at high 
temperatures, freedom from mould growth 
and termite action, imperviousness to oils 
and petrol, high surface insulation and 
extensive colour range. Many of these 
modern demands have not been considered 
at all by the author, yet modern electrical 
requirements make them essential. Without 
these ancilliary properties we can all be 
certain that the development of electronic 
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equipment during the war would have been 
greatly impeded. Permanoid “VS” con- 
iributed, for example, largely to the success- 
ful development of Radar, not so much 
because of its electrical characteristics but 
because of such useful ancillary properties 
as mentioned above. 
Low. TOWNSEND, 


For and on behalf of Associated Technical 
Manufacturers, Ltd. 


Mr. Wredden’s Reply 


Dear Sir,—Thank you for your letter of 
the 21st inst., together with enclosed copy 
of Mr. Townsend's letter. 

I should like to thank Mr. Townsend for 
his opening remarks and for the detailed 
criticism in which he has indulged. His 
notes on the points raised are so interesting 
that I should like to take this opportunity 
of replying to them in some detail. 

I should first like to correct the impression 
of any intention to suggest that the manu- 
facturers were unable to produce a material 
of better quality, but rather to point out 
that as a result of subjecting components 
to examination under the microscope, one 
is led to conclude that the manufacturing 
processes are of a very involved nature, as 
indicated by the sx closely inter-related 
points raised in the first article (November, 
1945), which, it would appear, are by no 
means the sum total of similar factors. 

In the same article I have given it as 
my opinion that in view of the difficulties 
involved, the manufacturers are to be con- 
gratulated on the results produced to-day, 
but surely this does not imply that efforts 
to improve these sleevings should cease 
because the user does not want a better 
material. Rather should these efforts be 
redoubled in order that the user may have 
better materials to draw upon; after all, 
unless the user knows what the manufac- 
turer is capable of producing, he is not in 
a position to ask for anything better, except 
by vague suggestions. 

With regard to the latter part of this 
second paragraph relating to prices. 
Whereas I am personally only interested in 
the scientific aspect of the subject, I have 
made references to prices and here again, 
it seems to me that prices are largely 
dependent on demand, as it would be 
logical to assume that to produce an ideal 
structure, such as I have suggested, would 
cost more, at least at first. 

This cost would fluctuate with the 
demand, but with its rise would lead to 
further improvements in plant and methods, 
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resulting in a lowering of the cost. After 
all, the development of the plastic industry 
is a classic example of the operation of this 
law. 

With regard to the question of the 
requirements of designers, 1 would suggest 
that no good designer of electrical apparatus 
would sacrifice quality at the expense of 
slight extra cost. 

Continuing with the third paragraph, here 
again it was not intended as a condemnation 
of the technical ability of manufacturers, 
but rather to emphasize the complex nature 
of the task undertaken, inasmuch as the 
sleevings do not appear to have been made 
with a knowledge of all the operative func- 
tions governing the combination of the 
materials. A misunderstanding appears to 
have arisen as a result of my use of the 
word “principles” when “functions” 
(meaning the six factors previously referred 
to) would have conveyed the meaning more 
clearly. 

Mr. Townsend goes on to say that I have 
not examined a completely impregnated 
braid. In reply to this I would state that 
throughout the three articles in question | 
have stressed the necessity of aiming at the 
hypothetical ideal of complete impregnation, 
by which is meant the embedding of every 
fibre composing the yarn, in a solid con- 
tinuous matrix, to the entire exclusion of 
pockets of air or other foreign bodies, and 
after repeatedly stressing this ideal, demon- 
strated its existence in the form of varnished 
natural silk (illustrated in Fig. 46, Decem- 
ber, 1945). I further went on to show the 
advantages of this by giving breakdown and 
puncture voltage figures. 

I am, however, grateful to your corre- 
spondent for raising the point of the part 
played by chain length. This is important 
and is, of course, another operative function 
to be added to the list. Its greatest effect 
would appear to be with regard to viscosity 
and as such would have the inter-related 
effects on the impregnating properties of the 
varnish, but at the same time I would like 
to suggest that the question of surface ten- 
sion is rather more important when it comes 
to trying to reach the ideal structure. These 
two characteristics were examined briefly 
in the first article. 

When discussing the operative functions 
mentioned, I pointed out that they were not 
all those involved. As a matter of fact, I 
have since been informed by a reader that 
I left out the factor of “ time of immersion,” 
and no doubt there are many other factors 
still unknown. However, as I did not feel 


justified in embarking on a lengthy and 
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involved discussion of these factors, I chose 
what appeared to-me to be the most impor- 
tant and I think a detailed examination of 
the effect of viscosity would naturally 
include the effect of chain length. 

In the fourth paragraph of Mr. 
Townsend’s letter, my conclusion that the 
resin coating of the sleeving under discus- 
sion was applied in one thick coating appears 
to be wrong, and I am pleased that Mr. 
Townsend has seen fit to point out the 
mistake. However, being a representative 
of the user, we know very little about the 
secrets of varnished sleeving manufacture, 
though it does raise an interesting point. 
I note that Mr. Townsend states: “In prac- 
tice several coats of quite low viscosity are 
used.” This may be so, but there would 
appear to be something wrong with the sur- 
face tension; this is indicated by the poor 
depth of impregnation, as shown in Fig. 50 
(January issue). As I have tried to show, 
the initial surface tension would seem to be 
of paramount importance and this in itself 
is complex since the surface tensions relative 
to so many materials have to be taken into 
account. Thus if the surface tension is high, 
the difficulties accompanying the process of 
impregnation increase and the result shown 


would be produced, whether the resin was ° 


applied by a series of thin coats or not, 
although the chances of producing this 
result with a single application would be 
much greater than with multiple coats. 

With regard to the fifth paragraph of Mr. 
Townsend’s letter concerning the moisture 
absorption of cuprammonium viscose which 
I quoted as 1 per cent., I would like to say 
that this figure is a mistake on my part, 
for which I take full responsibility. The 
actual reabsorption of cuprammonium is 
10 to 11 per cent., which, as Mr. Townsend 
states, ““ makes the value of 10.64 per cent. 
for this type 4 sleeving not unexpected.” 
This does not mean a great deal of modifica- 
tion of my views on the subject of complete 
impregnation, because if this yarn were 
completely protected according to the ideal 
concept, then the moisture absorption of the 
sleeving as a whole would be expected to 
be no more than that of the material com- 
posing the matrix. On the other hand, it 
seems to lay greater emphasis on the neces- 
sity for 100 per cent. impregnation. 

This question of moisture absorption of 
cellulose is interesting, as it appears that 
when water is absorbed from the desiccated 
condition it shows a tendency to go into 
loose combination with the hydroxyl groups 
on the cellulose chain, in which circum- 
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stance Mr. Townsend will no doubt appre- 
ciate the difficulties involved in eliminating 
it. Stoving is doubtless the best method. 
Therefore, if the cellulose is to be used in 
its most efficient state (as an insulator), it 
must be thoroughly dry and completely 


impregnated. It all depends whether one 
looks upon the braid as a_ supporting 
medium for the resin or varnish, or whether 
one considers it as an integral part of the 
insulator, functioning as such. It seems 
to me that the best way of regarding the 
function of the braid is to look upon it 
as a component of the insulator, in the 
nature of a filler, much as one would the 
paper in a phenolic laminate, in which case 
it serves the dual function of strengthening 
medium and insulant, assuming that there 
is 100 per cent. impregnation. In this way 
the braid would be used at its maximum 
efficiency. 

Mr. Townsend continues with a reference 
to the use of a sleeving consisting of a 
P.V.C. tube, having an internal lining of 
silk braid and mentions the reason for this 
construction as being due to the necessity 
for overcoming the failings of P.V.C. At 
high temperatures this is, of course, quite 
logical, but it raises an interesting point on 
which I should, if I may, ask a question. 
This is regarding the statement that when 
the silk lining is wet it becomes conducting 
and in doing so evens out the stress in the 
P.V.C. This condition might be perfectly 
satisfactory in certain circumstances, but I 
am not at all sure as to its behaviour at 
high frequencies. As far as I can see, the 
losses due to the wet silk under these condi- 
tions would be high and it might even be 
possible to generate sufficient heat in this 
manner as to cause the water to be converted 
into steam, irrespective of the effect on the 
P.VC: 

In view of the increasing use of the higher 
frequencies, this point would appear to be 
of some importance, hence my repeated 
stressing of the necessity for an homo- 
geneous product. 

Apart from this, one must not overlook 
the effects of ionization, for, when it is 
appreciated that oxygen is quoted by 
Moelwyn-Hughes to possess an _ ionizing 
voltage of 13.56, further comment on the 
importance of this aspect is unnecessary. I 
do not, however, fully appreciate Mr. 
Townsend raising the point of the behaviour 
of the silk lining when wet, as this is by 
no means the normal working condition. 
When it is dry, the condition, of course, 
reverts to that of a large number of point 
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contacts (microscopically speaking) with 
relatively large volumes of air present in the 
interstices of the braid. 

No doubt the sleeving quoted by Mr. 
Townsend does stand up to the stringent 
specification mentioned. I suggest that the 
success obtained in this direction is an 
incentive to still further development and 
research. 

I note that Mr. Townsend regrets that I 
did not take the subject further and correlate 
electrical characteristics with water absorp- 
tion. I can appreciate this remark as 
nobody would be more pleased than myself 
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to see such information published. I would 
like to remind your correspondent that the 
subject of the articles was the microscopic 
examination of the materials in question and 
all the conclusions and hypotheses put for- 
ward were the result of this examination; 
as it is, I have been guilty of straying from 
the subject and I think that an analysis such 
as that suggested would more appropriately 
come from Mr. Townsend himself. I need 
not emphasize that such information would 
be welcomed by all, as the published data 
on sleevings in general is sketchy. 
J. H. WREDDEN. 








PLASTICS FROM PETROLEUM 
(Contd. from p. 155). 


relation to the plastics industry in this 
country. We are not an oil-producing 
country to any great extent and ‘most 
of the essential raw material will have to 
be imported. Will it be worth while? In 
answer we may quote from Dr. F. Kind’s 
address to the Society of Chemical 
Industry [“‘ Chemistry and Industry,” 20, 
183, (1944)]:— 

“| hear frequently the argument about 
whether it is wise to use petroleum at all 
as a raw material for the chemical 
industry in view of the fact that it has to 
be imported, whereas coal is readily avail- 
able. I think this is an extremely falla- 
cious argument, because, if an industry 
based on an imported raw material is con- 
sidered unsound, then our cotton industry, 
the greater part of the wool industry, and 
practically the whole of the metal industry 
_are in the same boat—only with the 
important difference that, whilst a ton of 
crude petroleum yields about 98 per cent. 
by weight of useful products, the wastage 
in the other industries based on imported 
raw material is considerably higher.” 


Book Review 


Raw Materials from the Sea 
The sea contains in solution vast 
quantities of inorganic salts and organic 
compounds available for the use of man. 
Relatively little has been taken from this 
storehouse, and Dr. E. F. Armstrong, F.R.S., 





who was recognized by every chemist in the 
country as one of its greatest scientific 
leaders, and Mr. L. M. Miall, B.A., have 
compiled a book under the title “Raw 
Materials from the Sea” in the hope that 
man may one day turn more seriously to 
this inexhaustible supply for our raw 
materials. 

Common salt has been obtained since time 
immemorial. Potassium and iodine have 
been extracted from the Dead Sea for some 
20 years. Magnesium and bromine, too, are 
now manufactured in large quantities in 
America and elsewhere. 

The story of how this may be accom- 
plished is of absorbing interest, and the 
authors have contrived to give the reader new 
and surprising facts, showing what the sea 
contains, and what has been accomplished in 
winning back from the sea_ substances 
which for countless ages the rivers have 
washed to the sea. 

The authors suggest that the sea has a 
volume of the order of 300 million cubic 
miles, and proceed to discuss in simple 
language the available data leading to an 
estimate of the quantities of the various 
chemical substances and metallic elements, 
ranging from gold to magnesium, which are 
available to those who are prepared to install 
suitable extraction plant and apparatus. 

The biochemistry of the ocean forms an 
important section of the book, which should 
appeal to non-technical members of the 
general public who are interested in matters 
scientific, as well as to chemical engineers 
and students of science in colleges and 
universities, and all concerned politically, 
industrially, or financially with the world’s 
supplies of raw materials. 

The book is published by Constructive 
Publications Ltd., Leicester, at 15s. net. 
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Points about the modern 
successor to carbon copy books 


PARAGON 
REGISTER 











3] : 
Lagibilite 


The Paragon Register provides an original 
record with one to five carbon copies in- 
cluding a security copy automatically filed 
under lock and key. Its flat steel writing 
surface. ensures clear, indelible copies 
produced by Paragon Register Carbon— 
the result of more than half a century of 
chemical research and practical experience 
in making good carbon paper. 

We invite you to send for full information 
or call at one of our branch offices. 


Points | &2 were ‘‘Speed’’ and “‘Security”’ 
SPEED UP OFFICE PRODUCTION WITH 
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“hea eee 3232 
Queens House, Kingsway, W.C.2 


Branches: Birmingham, Bristol, Liverpool 
Glasgow, Leeds, Manchester and Newcastle 
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For the grinding of 
all kinds of Powders, 
Chemicals, Minerals, 
lours, Paints, Enamels, 
etc. Supplied lined with 
hard Porcelain, Silex or special 
linings, and can be insulated to suit 
particular classes of work. 
Send for our free illustrated literature. 
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CLASSIFIED ADVERTISEMENTS 


Rate 3d. per word, minimum 3/-. Box Number Fee, 1/- 





Instructions should be addressed to “Plastics,” Bowling 
Green Lane, London, E.C.1. 





AGENCIES 


Tobacconists’ sundries required by wholesaler with large 
connection home and abroad. Soie buying agencies 
handled. All facilities for stock and distribution. 
N. laylor, Manufacturers’ Agent, 960 Wimborne Road, 
Bournemouth. Telegrams and cables, Entee, Bourne- 
mouth. 107-5941 
Ex London firm with Copenhagen office and 
Scandinavian sales organization, wish to contact manu- 
facturers of plastic textile, plastic domestic and indus- 
trial utility articles. Roditi, Touriel and oS 146 
Bishopsgate, E.C.2. 06-x329 
Agencies Wanted 
A manufacturer’s agent, with extensive goodwill con- 
nections throughout the motor industry, operating from 
a London office, would be glad to meet any manu- 
facturer requiring London and Home Counties repre- 
sentation. Box 1164, care of ** Plastics. 107-6173 
Representation or agency required for hardware, paint, 
furniture, plastics, cosmetics, electrical goods, etc.; 
Wales, Gloucestershire and Wiltshire extensively 
covered; contacts with municipal authorities, gas 
works, factories, builders’ merchants. Commission 
or terms. Write ‘* Sellem,’’ Box 522, Strand House, 
London, fot i 106-19 
Export merchants. exporting to Europe, India and 
Africa, invite offers from manufacturers of plastic 
goods; large orders. Apply, Box 47, care of ** re. 
Established firm of wholesale distributors, excellent con- 
nection southern counties, modern warehouse, wish to 
contact manufacturers of all types of plastics, either as 
agents or cash buyers. For further particulars write 
G. Parker, Cleasby Grange, Boscombe, a 
Z2Zz- 
Wholesalers wish to contact manufacturers of all sorts 
articles in fancy goods. Box 34, care of “ Pla _—.. 1 
‘7-x. 
Wholesalers wish to contact manufacturers of plastic 
and Perspex material. Box 33, care of ** Plastics.’ 
107-x497 
Plastic representations sought, commission - basis. 
Dunbar, 20 Cambray Place, Cheltenham. one 
confidence. 06-x9429 
Energetic able man, 31, Major, shortly due PP a five 
years’ pre-war experience with Indian merchant house, 
seeks contact with British manufacturers with a view 
o peercsomtation in overseas markets. Box 75, mee, s 
ast 106-x7. 
Established Northern wholesale warehousemen, ol 
large connection, wish to contact manufacturers of 
Plastic, Perspex and textile goods: payment cash. 
Liversidge, North Parade, Whitley Bay. x444 


———— BOOKS AND PUBLICATIONS 
A number of books on plastics for sale, in new con- 
dition; state wants. Krutina, 45a York Street, Broad- 
Stairs, Kent. 106-x9814 
Books on ~~. “* Plastics, Scientific and Techno- 
logical,” by R. Fleck, . 6d.; ** Plastics in In- 
hoe? Dl “her Plantes.” 15s. 6d.; “* Modern Plastics,”’ 
by Harry area, 42s. 6d.; ‘*‘ Handbook of Engineering 
Plastics,” D. Warburton Brown, 18s.; “ ynthetic 
ogg) and ‘lied, ‘ndustiat Dei by ws i 
s astics and Industria sign,” ohn Gloag, 
10s. 10d.; ** Pla tf r § 


" x Th 

Modern ay Co., Dept. Ti, 19-23 Praed Street, 
Pad. 4185. 106-12 

——ae MACHINERY, TOOLS AND PLANT 


One M.S. Enclosed Receiver Tank, 26 ft. long, 5 ft. 
—_ dia., made from 3%-in. plate; double riveted; price 





One horizontal M.S. jacketed vessel with Stirring gear, 
iE, Le long, 5 ft. dia., made from %-in. plate; price 


Two vertical C.I. enclosed mixing vessels, 36 ins. dia., 
45 ins. deep, radial arm type agitators on vertical shaft; 
driven through bevel reduction gearing by camshaft with 
fast and loose pulleys, side feed hopper and bottom 
outlets 12 ins. by 8 ins. to be in good working con- 
dition; £95 each. 
One horizontal chemical mixer with 3¢-in. thick anti- 
monial lead barrel mounted on heavy C.I. rocker 
Stands, with gunmetal shaft and agitators; driven by 
fast and loose pulleys; price £85. 
Reynolds, Mann Place, Domestic Street, Leeds, 11. 
107-5620 
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Machinery, Tools and Plant—contd. 


Two 20-ton John Shaw hand hydraulic moulding presses, 
10-in. platen. Box 141, care of ** Plastics. 106-3 
or sale, one vertical injection moulding machine, all 
steel, chrome ram, will work on 1-ton pipe line. Can 
be seen working by appointment at Maidenhead. ann 
48, Ca te. ** Plastics.” 

Hydraul * 

2.800-10n ohn Shaw moulding press, table 7 ft. by 


1,750-ton John Shaw down-stroke hydraulic ‘ea table 
4 ft. 4 ins. square, with pumping equipmen 
1,000-ton_hydraulic sheeting press, platens 12 “it. by 4 ft. 
500-ton Fielding ya oa down-stroke hydraulic press, 
table 36 ins. by 30 i 

475-ton hydraulic gress, table 3 ft. 4 ins. by 2 ft. 6 ins. 
eats hee hydraulic press, table 7 ft. 9 ins. 
y 5 ft 

180-ton . 2? stereo moulding press, fitted electric 
platens, 22 ins. by 18 ins., and self-contained motor- 
driven pump z : 

150-ton Phydraulic prem. table 54 ins. by 30 ins. 
Several other smaller presses. 

Hydraulic pumps:— : 
Motor-driven 3-throw Fielding and Platt pump, 3 ins. 
by 6 ins., Ss gocemate. with 45 h.p. Crompton 
Parkinson A.C. mo 

Fielding and Platt vertien! 2-throw pump, 1% ins. by 

4 ins., one-ton pressure. 

Motor-driven a throw horizontal pump by Francis Shaw, 
rams 15, ins. by 4 ins., one-ton pressure. 

David Bridge motor-driven 3-throw pump, 11% ins. by 

4 ins., one-ton pressure, with 15 h.p. Crompton Parkin- 

son motor. : 

Four Bradley and Turton automatic variable-stroke 
pumps, one-ton pressure. 

Accumulators:— 

10-in. by 10-ft. stroke, 1,500 Ib. pressure. 

4-in. by 8-ft. stroke, one-ton pressure. 

Plant dismantled, ge and installed. 

Consult the specialist 

Reed Brothers (Engincering), Ltd., Bevis Marks House, 
E.C.3. Avenue 1901-5. 06-9 
For sale, size 3 hand fly press, as new, 40 sheets 3-ft. 
by 3-ft. 5/32 transparent Perspex, cutters and forming 
tools for making cigarette cases. Phone, Sunes 4967. 


06-x788 
PATENTS ——— 
The Proprietors of British Patent No. 523,477 are pre- 
pared to sell the patent or to licence British manu- 
facturers to work thereunder. It relates to Apparatus 
for Moulding Plastic Materials. Address, Boult, Wade 
and Tennant, 112 Hatton Garden, London, E.C.1 a 
PRODUCTION CAPACITY AVAILABLE AND 
WANTED 











Cosmetics. Containers for lipsticks and fancy jars for 
creams wanted in plastics for export by Ivey Palmer, 
Ltd., 13 Disraeli = London, S.W.15. _107-x7078 
Want r of Plastic Moulded Table 
Tops or sheet cantorted suitable for the purpose. Offers 
to "Oakland Metal Co., Ltd., Oakland Works, icc 


ton, Derby. Phone, Repton 390 and 399. 9 
Repetition in Ebonite, Erinoid, etc. Capstan lathe 
work. Mansell, Temple Street, Rugby. 113-5069 
Pulverizing and Grading of raw oe. oon. 
Zzz-. 


Ltd., 167 Victoria Street, London, 
Lon Wholesalers require for home market plastic 


household goods, including egg-cups, beakers, cups, 
saucers, ashtrays, etc. Box 8882, care of “ Plastics.” 
xi 


Capacity available for articles in Perspex, cellulose 

acetate and erinoid, good delivery. Box 9869, care of 

by one 106-x171 

graved name plates, scales, dials, etc., supplied. 

Tickets and Co., Silver Street, Leicester. Phone EL A 
2ZzZ-. 


Wholesalers, supplying home market, require large 
quantities of all types of plastics. Of interest to manu- 
facturers with large production requiring steady out- 
lets. Our buyers will call if you write. Box 42. care 
of “ Plastics 108-6168 
Capacity available for moulding short runs of thermo- 
setting mouldings (up to 3, approximately); tools for 
same made at reasonable price and delivery. Small 
intricate h or ve parts preferred. Box 
1168, care of ‘* Plastics.” 106-21 
In ion moulding capacity wanted with firms able to 
offer long * runs. Several moulds available, ranging 
5 M4-0Z. to 3-0z. shots. Box 140, care of 
by Stics 
India and Far East. City merchant firm, whose 
Managing Director leaves shortly on extended visit, 
invites manufacturers’ able to offer reasonably early 
shipment to these markets, to write to: Export. Depart- 
ment, Bethell noes 9 Coleman Street, London, 
E.C Monarch 9025-6 106-8 
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Production Capacity Available and Wanted—contd. 


Required, moulding capacity, preferably injection for 
long runs up to three years. Apply, Box 46, care of 

Plastics.’ 106-376 
Manufacturing opticians would like to contact manu- 
facturer of machinery for the mass production of 
spectacle fronts from acetate sheeting, also manufac- 
turers of acetate sheeting for making spectacle frames. 
Box 36, care of “ Plastics.” 106-17 


_ SITUATIONS VACANT 

Technical R with good personality and 
proved sales record, required by leading firm of plasiics 
manufacturers for Scotland, must have sound know- 
ledge of phenolic plastics, and preferably a good 
engmmeering background. Applications, giving full details 
of technical and sales experience, age, etc., should be 
addressed to Messrs. Birkbys, Ltd., eameiees: LS 4 

07-: 

Research Chemist required, with high academic qualifi- 
cations and experience with synthetic resins and allied 
products. Bibby and Baron, Ltd., Dumers —. B, 9 





Assistant Chemist required for works laboratory. Bibby 
and Baron, Ltd., Dumers Lane, Bury. 106-5940 
Technical expert required, thorough knowledge of 
modern plastic materials to initiate tool design for use 
in production of plastic articles. Box 38, ieee of 
* Plastics.”* 108-6167 
Progressive company near London, engaged in manipu- 
lating rubber and plastics, require young chemist of 
British nationality and good character, holding a 
University Degree in Chemistry. Write Box 139, care 
ot ** Plastics,’ giving full particulars. 106- 
Technical foreman experienced in extrusion polyvinyl 
chloride for works, London area. Full details to Box 
138, care of ‘* Plastics.’ 106-2 
Laboratory assistant required, London, not necessarily 
qualified but with some experience in the plastics 
industry. Apply, stating age, ones and experience, 
to Box 109, care of ** Plastic 106-4 
Energetic man take charge, ‘develop small department; 
knowledge compression, injection and Perspex manipu- 
lation; good prospects and i canteen. Birming- 
ham. Box 49, care of ** Plastic: 106-6 
Working foreman required for “small factory, previous 
experience of extrusion, compression moulding and 
injection moulding desirable; excellent prospects for 
ambitious worker. Write, stating experience, salary, 
etc., Box 44, care of * Plastics 106- 
Young works chemist wasted. ‘capable of testing raw 
materials and matching samples for firm manufacturing 
leather finishes and dressings; knowledge of plastics 
and synthetic resins an asset. Write, stating age, experi- 
ence and salary required, Box 45, care of ve. 


Leading firm of moulders require the services of a 
capable technician to take charge of tool design office. 
Applicants must provide full proof of service in the 
plastics industry, be fully up to date, and prepared to 
bring new and up-to-date ideas with them. opies of 
recent references should be submitted, Write, stating 
age, particulars of experience, and salary required, to 
Box 9556, care of ‘* Plastics.’ 107-5944 
A Plastic Technologist is required to assist in plastics 
development work for an important industrial organiza- 
tion in West London area. A knowledge of plant and 
methods used in manipulation of thermoplastics is 
desired. Applicants must have a good background of 
engineering experience, besides being familiar with the 
technology of manufacture and processing of thermo- 
plastic materials. The post offers good prospects to a 
suitable man. Write, stating age, experience and quali- 
fications, to Box 9680, care of ** Plastics.” 06-5964 
Capable Production Manager for toy factory in North 
England, producing goods from acetate sheets; full 
knowledge and experience essential; high salary and 
bonus to right person. Replies in strict confidence. 
Box 43, care of ‘ Plastics 106-15 
Buyer of Thermoplastic “offcuts wanted by PPE sa 
turers. A really experienced man. required, capable 
of running own department. Box 35, care of 

‘ Plastics.”’ 106-16 
Manager, storekeeper and order clerk wanted for 
plastic and photographic material business. Lloyd’s. 
72 Bridge Street, Christchurch zzz-49 


—— SITUATIONS WANTED 
Plastic Moulding Shop or Manager seeks pro- 
gressive position. Long Practical experience on _com- 
pression and injection. Would go any locality. Excel- 
lent references. Box 8790, care of ‘* Plastics.” 
106-x5925 
Young man seeks responsible administrative post with 
Central London firm dealing in- plastic commodities; 
initiative, commercial experience and technical know- 
ledge as background. Box 1166, care of “ eH 
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Situations Wanted—contd. 


Mould Designer (Plastics) 15 years’ experience in the 
design and manufacture of compression, transfer and 
injection moulding tools, is desirous of a change and 
wishes to take up employment with a progressive 
firm. Box 9747, care of ‘‘ Plastics.” 106-x9765 
Export Sales Manager of Plastic Moulding Company 
seeks position in London. Conversant with present- 
day export conditions, also knowledge of wholesale 
hardware trade from manufacturers’ angle. Box 
9421 care of “ Plastics.” 106-x693 
Position required as sales representative or production 
planning, fully experienced, first-class references. Write 
Box 39, care of “ Plastics.” 106-20 
Chemist, honours graduate and City Guilds Plastics, 
desires appointment, research or development. Box 
9951, care of “ Plastics 06-x384 
Young graduate chemstet, 5 years’ production experience, 
chemical and allied industries (including plastics), 
including work as a production chemical engineer and 
section manager, desires change; conversant latest 
methods factory management and administration as 


applied to the chemical and plastics industries; 
energetic; interested in managing section of works; and 
branch of a or plastics industries. Box 1170, 
care of “ Plastic: 106-x1061 





WANTED ————_- 
Acetate and Nitrate. Sheet off-cuts and scrap plastic 
materials of every description wanted. e can arrange 
collection. Top prices paid. Lloyd’s, 72 Bridge Street, 
Christchurch, Hants. Phone, Christchurch 504. 
722-51 


Wanted. Hydraulic presses, down stroking with side 
rams; ranging from 200 to 50 tons. Price and details, 
Box 37, care of “ Plastics.” 106-18 
Extruding Machines and Pelleters, also modern 
moulding presses. Reed Brothers (Engineering), Ltd., 
Bevis Marks House, E.C.3. Avenue 1901-5. 106-10 
Wanted 100- to 150-ton moulding presses electrically 
heated, daylight min. 18-in. Offers to Box 107, care 
of “ Plastics.” 

Injection moulding machine wanted for Cellulose Ace- 
tate, etc., any type considered. Healey Mouldings, 
Ltd., Tamebridge, West Bromwich Road, ates 
Wanted 50,000 accumulator boxes in celluloid or any 
acid-resisting plastic, anv colour, also 50,000 cell lids. 
Heming, Allen Street, Wexford, Eire. 106-x431 
Wanted Casein p or Waste. Are sending bags 
for collection. The Oilcakes and Oilseeds Trading Co., 
Ltd., Stone House, Bishopsgate, London, ae oie 
Urea and Phenol am, Powder in all colours. 
Large or small lots. Box 9035, care of ‘ Plastics. om 

Z2zz- 

Modern Extruding Machines, large size, -——/ a 
or similar. Box 8328, care of ** Plastics.’ 943 





————_———__ MISCELLANEOUS 
Pulverizing and Grading. Reduction of most thermo- 
plastics down to 200 mesh undertaken by Dohm, Ltd. 
167 Victoria Street, London, S.W.1. 108-4533 
Factory Time Recorders. Service rental. Phone, 
Vigilant 4731. Time Recorder, Supply and Main- 
tenance Co., 28 Mayfield Road, Sutton, —. aes 
Polyglot Translation Service, Ltd., Terminal House, 52 
Grosvenor Gardens, London, S.W.1. Phone, Sloane 
7059. Translations of every description. All languages. 
107-5066 
Grained moulding plates and rollers any pattern. J. 
Martin and Sons, Ltd., Park Street, Ardwick, Man- 
chester, 12. 110-4421 
Limited Quantity solid rubber-tyred steel wheels in 
excellent condition, 16 ins. dia., with solid rubber tyres, 
approximately 114 ins, thick by 25g ins. wide by approxi- 
mately 19 ins, overall. Fitted with ball races 1 9/16-in. 
bore. Ideal for portable plant, concrete mixers, 
crushers, etc. Price 60s. per pair delivered; £5 10s. 
per set of four delivered or pro rata. Cash with order. 
Reynolds, Mann Place, Domestic Street, Leeds, 11. 


Monomarks. Permanent London Address. s 
redirected, 5s. p.a. Write, Monomark BM/MONO76, 
W.C.1. 110-5942 


Moulds for long-run production of acrylic teeth, fine 
detail, ne deliveries. Box 1167, care of 
** Plasti ef aa 
Pau, ‘small sizes, 1/24-in.-5,-in., 1d.-1%4d. sq. 

Kanga, 1 Colonnade Passage, Birmingham. 109-6170 
Plastic material, top quality, transparent and non- 
transparent: (1) .005 in. to .007 in.; (2) .020 in. to .025 
in.; (3) .040 in. to .050 in. 3s per yard, upwards. 
Apply Box 1169, care of “ Plastics.” 106-23 
224 Ib. of Dibutyl Phthalate, new, surplus to, require- 
ments. Offers. Box 1190, care of ‘‘ Plastics.’ 106-25 
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Fuel wastage may be reduced by 
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The ultimate step in TOTAL heat utilisation 


What is Thermal Linkage? It is 
more than a fuel saving device—it 
is today’s technique in production 
efficiency and economy. 

It is an organised linking of your 
heat resources with your heat-using 











The general idea 


(A) 
CAN BECOME SAND 


A—Boiler House. B-—Power Plant. C—Process Plant. D—Space Heating 


This may appear a simplification of the problem, but the scheme—to get 
still more work from your heat supply—is capable of universal application. 


plant, to ensure that no heat es- 
capes without first doing all the 
work it can. 

It is a technique which can be ap- 
plied in practically every heat-using 
establishment, large or small. 











What about results? 


Here is an actual case taken from Ministry of Fuel records. 


A works used 70 tons of coal per week 
to generate steam at 150 p.s.i. to drive 
a reciprocating engine coupled to a 
D.C. Generator and to supply steam 
through reducing valves for process 
and space heating. 


The engine was converted to back 
pressure working and the exhaust 
steam at 15 p.s.i. supplied the whole 
of the needs of process and space 
heating. Saving 25 tons of coal per 

week—36% of fuel bill 


This modern technique of THERMAL LINKAGE is a sound business 
proposition. It should be regarded as a fundamental factor in 
any scheme of reconstruction or conversion of plant. 

Your Regional Office of the Ministry of Fuel will provide 


expert guidance. 


ISSUED BY THE MINISTRY OF FUEL AND POWER 
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... . or white of green, or purple tape for that matter. If you have 
a sealing or identification problem we can supply a Lasso Tape 
to solve it. We supply pressure sensitive adhesive tapes in 
practically any colour, plain or printed. Tapes that mould 
themselves to all surface irregularities; tapes that resist water, 
heat, oil; tapes that maintain their flexibility in extreme cold. 
We even produce a tape that is as strong as.steel and pretty well 
indestructible,¢ 

Manufacturers needing a perfect occlusive seal for their packs; 
and engineers. seeking a means of quickly identifying cables, 
pipe-lines and components, should get in touch with us. Our 
technical department is always at your service, and a useful and 
informative booklet will be sent free on request. 


LASSO 


REGD. TRADE MARK 


Pressure Sensitive ADHESIVE TAPES 
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LASSOLASTIC 


Herts Pharmaceuticals Ltd., Welwyn Garden City, Herts. 
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